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OTITIS EXTERNA 
FURUNCULOSIS 
OTOMYCOSIS 


OTITIS MEDIA 


Otamylon and 
()tamylori = Hydrocortisone 


EAR DROPS SACO. 
Manner of Use: FUNGICIDAL 
After gently cleansing and drying the ANALGESIC 
ear canal, Otamylon (2 or 3 drops or HYGROSCOPIC 


Otamylon is a clear, odorless, 
sterile, viscid liquid containing: 
Sulfamylon® HCl ............ ..5% 
Benzocaine ... .............. ....9% 
Anhydrous glycol q.s. 100 


Otamylon with Hydrocortisone: 
Same formula with 0.02% 
hydrocortisone. 


Otomyion ond Sulfamyion {brand of molenide), trodemorks reg. U. $. Pat. Off. 
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American &) Optical 
COMPANY 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 


Vistamatic 


JeRIGHTER: Now a higher than ever concentration of light, free 


> from chromatic aberrations and shadows, controlled by a rheostat 
conveniently located right on the handle. No need to fumble with 
distant transformer controls. Special 6.5 volt bulb is precentered 
and prefocused...you can change bulbs in seconds. Intense illumi- 
nation makes every examination easier and clearer, even when 
cloudy vitreous or ocular opacities hamper observations. 
COOLER: Air space within double-walled handle limits heat 
transfer...keeps the instrument cooler even after long periods of 
constant use. 


TRUE ONE-HAND OPERATION: All contro! dials are actu- 
ated with thumb or forefinger of hand holding instrument. A full 
selection of apertures, lenses and filters can be individually and 
quickly dialed into place. 

AUTOMATIC LENS DIAL: Gives you on uninterrupted lens iow 
from +23.00D to — 40.00D...in single dioptric steps. You make 
direct reading of lens power in viewing aperture. Dioptric scale 
is illuminated and magnified. 


ELECTRA CASE: Smart-looking and compact...fitted with built-in 
transformer...just plug into any 110 volt outlet. Take your Giant- 
scope with you wherever you go. 
See this revolutionary intense illumination Giantscope 
in your own office. Mall handy coupon today. 


Dent. 255 
©) Please have my AO Sales Representative or Instrument 


Supplier demonstrate AO’s New Vistamatic Giantscope. 


© Please send complete literature on AO’s New Vistamatic 
Giantscope. 
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Designed for 


Armistead C. Crump, M.D. 
New York City 


The Crump method of dilating esopha- 
geal strictures over a stainless steel 
wire has proved safe and effective in 
over 30 years’ experience. The set con- 
sists of hollow carriers and_ staffs 
doubly-wound in opposite directions to 
prevent gapping when bent; flexible 
tipped and knob tipped wires; and a 
set of graded olives. 


The hollow carrier is introduced 
through the introitus to the site of 
stricture and withdrawn a few cms. The 
flexible tipped wire is inserted through 
the lumen of the carrier into the stric- 
tured area with a gentle twisting mo- 
tion; however, force must never be 
used. The carrier is withdrawn and a 
knob tipped wire passed over the flex- 
ible tipped wire which is also with- 
drawn. 


Graded olives on hollow staffs are 
threaded over the knob tipped wire to 
dilate the stricture. The knob tipped 
wire assures the operator that his di- 
lating olive is in the lumen and arrests 
the olive after the stricture has been 
passed. 


BR-3762 . . . Write for information 
and prices 


GEORGE P. PILLING « son co. 


3451 Walnut Street 


Other Offices: New York, N. Y. — Columbus, Ohio — Atlanta, Georgia —- Los Angeles, Calif. 
CABLE ADDRESS: Surgical-Phila. 


* Philadelphia 
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...two highly effective miotics 


UMORSOL FLOROPRYL 


Demecarium Bromide lsofiurophate U.S.P. 

* potent, longer-acting than other miotics » long-acting—in glaucoma, one 

* two instillations weekly are often instillation daily is often sufficient; (in 

sufficient to control glaucoma» because strabismus, one instillation every two 

it is unusually potent, it may be uniquely days to one week)>« may be effective : 
useful in breaking up peripheral when other agents fail+ two topical “ ; 
synechiae* aqueous~— isotonic with dosage forms— 0.1% ophthalmic 
conjunctival fluide stable—refrigeration solution in anhydrous peanut oil, : 
not required * 0.25% ophthalmic in 5-cc. bottle with dropper; 0.025% 

solution, in 5-cc. bottle with dropper ophthalmic ointment, in 3.5 Gm. tubes 


also available: DARAN I DE* for oral control of intraocular pressure, 


Dichlorphenamide 50-mg. tablets 


Before prescribing or administering HUMORSOL, FLOROPRYL and DARANIDE, the physician should 
consult the detailed information on use accompanying the package or available on request. 


MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., WEST POINT, PA. 


HUMORSOL, FLOROPRYL AND DARANIDE ARE TRADEMARKS OF MERCK & CO., INC. 
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THERE ARE DIFFERENCES IN STEROID 
PREPARATIONS FOR THE EYE 


IN THE 
SUSPENSION 


Appearance of typical 98% of Alcon's predni- 
ophthalmic steroid prep- solone particles measure 
arations (400 x). less than 5 u (400 x). 


IN THE “a > 
Water soluble steroids Alcon's form of predni- 
provide surface action solone provides surface 
only. action p/us corneal pene- 
tration. 
IN THE 

VEHICLE Simple aqueous vehicles 6-8 times longer contact 
are quickly washed from is provided by Alcon’'s 
the eye. Contact time is methylcellulose vehicle 
1-2 minutes. for improved therapeutic 

response. 
® 
ISOPTO CETAPRED sulfacetamide sodium.............10% 


Sterile Ophthalmic Suspension—5 cc. Drop-Tainer® packaging. 


ISOPTO° PREDNISOLONE ISOPTO° MYDRAPRED 


0.25% prednisolone, 0.12% phenylephrine 0.25% prednisolone, 1% atropine sul- 
HCI and 0.5% methylcellulose. Sterile Oph- fate and 0.5% methylcellulose. Sterile 
thailmic Suspension—5 cc. Drop-Tainer Ophthalmic Suspension—5 cc. Drop- 
packaging. Tainer packaging. 


Gees ALCON LABORATORIES, INC., Fort Worth, Texas 
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ZA-200 
“AUDIO ANALYZER” 


A Table Top Diagnostic Audiometer 


LISTED BY THE ACADEMY OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Diagnostic Audiometer with Speech Record Playback Unit and Desk Speaker 


Zenith—pioneer in sound and electronics—offers a 
diagnostic audiometer designed for modular expan- 
sion, incorporating the latest electronic advances for 
precise and thorough testing. 

Adding to the versatility, Zenith has provided two 
matching attachments: a Speech Record Playback 
Unit and a Diagnostic Desk Speaker. The audiometer 
with playback unit and microphone permits speech 
testing using either records or monitored live voice. 
The desk speaker permits accurate comparisons of 
test results with various hearing aid adjustments. 

The Zenith “Audio Analyzer” is listed by the 
American Academy of Ophthalmology and Otolar- 
yngology as meeting the requirements set by the 
American Standards Association. It gives the 
otologist the precise hearing tests he needs. Its ver- 
satility makes possible a wide range of pure tone and 
speech tests with complete assurance of accuracy. 
Ideal for exact pre- and post-operative hearing tests. 


PERFORMS ALL THESE SPEECH 
AND HEARING TESTS: 


Pure-tone air conduction 
Pure-tone air conduction 
with masking 

Pure-tone bone conduction 
Pure-tone bone conduction 
with masking 

Calibrated recorded speech test 
with earphones 

Calibrated recorded speech test 
with earphones and masking 
Live voice speech test with 
earphones 

Live voice speech test with 
earphones and masking 
Recorded speech test with 
speaker 

Live voice speech test with 
speaker 

Hearing aid evaluations with 
speaker 

Audiometer Weber 

Shifting voice test 


NOTE: Audio Analyzer may be used 
for two room instailation with addi- 
tional special equipment. 


Mail Coupon for FREE Brochure! 


Zenith Radio Corporation, Hearing Aid Division, Dept. 41R 
6501 West Grand Ave., Chicago 35, Ill. 


Send me complete 
information on the 


“LIVING SOUND": New Zenith Model 


NAME 


HEARING AIDS ZA-200 “Audio 


ADDRESS 


Analyzer.” 


city 


ZONE STATE 
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MINIATURE 
beaver BLADE KNIFE 
FOR FINE SURGERY 


Four Minicture blades that 
permit finer techniques in 
many types of fine surgery 
such as ophthalmic, oral, 
plastic and reconstructive, 
cardiac, neuro, etc. The pencil- 
shaped handle permits closer, 
finer control of the cutting 
action and the blades are 
keenly edged, sturdy and de- 
pendably sharp. 


Blades $3.00 per dozen 
(Packed 6 of one number per box) 


SURGICAL KNIVES BY 


Handles (square, knurled or hexagonal) 


WALTHAM 54, MASSACHUSETTS 


URGENT REQUEST 


The Uveitis Laboratory, University 
of California School of Medicine, San 
Francisco, is vitally interested in ob- 
taining freshly enucleated eyes from 
patients with all types of uveitis and 
other endogenous inflammations. At- 
tempts are being made to _ isolate 
etiologic agents from these eyes. 


The eyes should be placed in a 
sterile bottle, packaged with the his- 
tory and findings, and shipped as 
quickly as possible. Please send speci- 
mens special delivery, collect, and 
mark the package “’Fresh Tissue Spe- 
cimen—Rush.”’ Do not freeze or use 
preservatives of any kind. 


“Glide Action” | 
TROMBOLITE 


Completely Adjustable 
Illumination! 


A report of isolations of organisms 
and pathologic findings, including oa 
slide, will be sent to the contributor. 
Credit will be given in any resulting 
publications, if desired. 


Telegraph collect if specimen is being 
sent. Send eyes to... 


Samuel J. Kimura, M.D., 
Michael J. Hogan, M.D., or 
Phillips Thygeson, M.D. 


University of California 
School of Medicine, San Francisco 22 


REVOLUTIONARY NEW TROMBOLITE puts more and 
vetter light right where you wont it. Blends 60-woatt 
incandescent and 22-watt fluorescent in one fixture 
for perfect “‘Vision-Aid” lighting (either lamp can 
be used separately too). Arm rotates full 360°, 
extends from 25 to 39 inches, tilts to any desired 
angle, stcys put in any position. Reflector tilts and 
swivels in any plane. It’s the most versatile lighting 
fixture ever devised—a boon to the professional 
man. Shipped prepaid, complete with lamps. 


Desk model, illustrated. Prepaid... 
Clamp-On, Wall Bracket, or Screw-down model 34.95 


BARNETT Optical Laboratories 
3120 North Cicero Ave., CHICAGO 41, ILL. 
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OPHTHALMIC SUSPENSION 


When severe ocular inflammation threat- 
ens vision, Prednefrin Forte provides 
the therapeutic potency needed for effec- 
tive control... in cases where other topi- 
cal preparations have failed. 

What makes Prednefrin Forte so 
effective? 


> 


Prednefrin Forte is the most potent topi- 
cal preparation you can use—it contains 
prednisolone acetate in a concentration 
of 1.0%. Furthermore, the prednisolone 
is presented in an extremely fine, aque- 
ous suspension (the particles are ap- 
proximately half the size of a red blood 
cell). Because the special suspension re- 
mains in the eye for a prolonged period 
after instillation, a repository-type dos- 
age is obtained. Anti-inflammatory ac- 
tion is continuous and uniform—patient 
response, even in the most severe an- 
terior segment inflammatory condition, 
is often seen within hours. 


FORMULA: Prednefrin Forte Contains ... 


Prednisolone acetate 1.0% 
Phenylephrine HCl 0.12% 
Methylcellulose 0.12% 


DOSAGE: 1-2 drops in the conjunctival sac 
two to four times daily. During the in- 
itial 24-48 hours the dosage may be 
safely increased to 2 drops every hour. 


SUPPLY: In 5 cc. plastic dropper bottles — 
on prescription only. 


ALLERGAN PHARMACEUTICALS I _ Los Angeles 17, California 
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with the ALL-NEW 


AMERICAN 


ATHLETIC GLASSES 


NOW ! 
Reinforced 
ends for 
rough use 


Expandable, adjustable 
“Glass Gard’’ headband 


“Cushion Fit” 
shock absorbent 
rubber nose piece 


Special contoured "es 


lenses to ‘Extra 
fit face Ail nne 
| lenses securely 


Drop-ball tested 


safety glass or 
plastic lenses SIZES 


— 44-20 
@ Att AMERICAN ATHLETIC GLASSES are a wise 44-23 
investment in eye safety for athletes. These . 
all-new glasses have been designed by BENSON 47-20 
to provide the finest in protection without interfering 
with performance . . . assuring complete player 47-23 
confidence! Note the specific design features above — 
and you'll agree that your athlete-patients who wear Temples available 
glasses deserve this kind of all-around protection, from 6” through 
Advertisements reaching thousands of athletic 7” cable 
coaches and athletes around the country will advise 
“Order through your doctor.” Be ready — examine a 
complete sample at nominal cost. Write today .. . 


BENSON OPTICAL COMPANY 
Executive Offices @ 1812 Park Avenue, Minneapolis 
specialists in prescription optics since 1913 


COMPLETE LABORATORIES CONVENIENTLY LOCATED IN UPPER MIDWEST CITIES 
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WITHOUT 


You can prescribe Iodo-Niacin in 


full dosage for a year or longer with- 


out any danger of iodism.! 
lodo-Niacin tablets contain potas- 
sium iodide 135 mg. with protective 
niacinamide hydroiodide 25 mg. Rec- 
ommended dosage, 2 tablets three 
times a day. 

The principal indications for lodo- 
Niacin include arteriosclerosis!, bron- 
chial asthma, chronic bronchitis?, 
simple colloid goiter, sinusitis?, ret- 
inal or vitreous hemorrhages®, and 
vitreous floaters.* 

In emergencies, lodo-Niacin ampuls 
are available for intramuscular or in- 
travenous injection.+ 

lodo-Niacin® tablets, slosol coated 
pink, are supplied in bottles of 100. 


Ampuls 5 cc. in boxes of 10. 


TABLETS AND AMPULS 


J. Digest. Dis. 22:5, 1955. 


J. Ophth. 42:771, 1956. 


WZ. 84:741, 1956. 
Patent Pending 


COLE CHEMICAL COMPANY 


3721-27 Laclede Ave., St. Louis 8, Mo. 


Gentlemen: 


| 
| 
Please send me professional literature and samples of IODO-NIACIN. | 


CHEMICAL COMPANY 


3721-27 Laclede Avenue 
St. Lovis 8, Mo. 
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IN ACUTE OTITIS MEDIA 
AURALGESIC 
AND DECONGESTANT 


FOR INFECTIOUS 
NON-INFECTIOUS 
_ THROAT INVOLVEMENTS 
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The separate EXPLOSION 

PROOF UNIT is plugged into 

wall outlet and connected to 

light bulb plug. Standard : 
non-explosion proof base of 

microscope is by-passed and 

undisturbed, thereby making | 
it available for photographic = 
procedures or as a stand-by ee 
power source. 


No Modification Required 


STORZ-ZEISS OPERATING MICROSCOPE 
with Footswitch and Transformer 
in Separate 


Explosion-Proof Housing 
NO MODIFICATION REQUIRED 


STORZ INSTRUMENT COMPANY 4570 Audubon Ave., St. Louis 10, Mo. 
New York Showroom: 157 East 64th St.— at Lexington Ave. 
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A COMPLETE TREATMENT ROOM IN A SMALL AREA 


The wall mounted treatment cabinet, treatment chair, cuspidor with suction shown above are contained in 
a 5 x 6 ft. space. Note the comparative absence of visible plumbing and electrical wires. Although this 
a RAS. may be used conveniently in a small area it need not be confined to this space. The floor type 
cabinet can be substituted for the wall mounted type. A number of room arrangements will be furnished 
on request. 


WALL MOUNTED TREATMENT UNIT: Covered with stoiniess steel. Contains: air regulator with gauge, 
tubing, cut-off and air filter; masopharyngoscope rheostat; push button; coutery transformer ond rheostat; 
otoscope transformer and rheostat; transilluminator complete with rheostat, cord, handle lamps, antrum 
and frontal tips; metal covered drawers are on nylon runners; a pull-out writing shelf; bakelite covered 
work table 21” x 12”; space for five spray bottles, twelve solution bottles, shelf for cotton jars; pocket for 
history ond prescription cards; spray bottle heater. Presents an attractive appearance and will not tarnish 
ond is easy to keep clean. Price complete without glassware $195.00. Without air but with electrical 
equipment $165.00. With air equipment only $150.00. Without Sear air or electrical equipment $115.00. 
Complete set glassware $48.00. Otoscope head, coiled cord and handle $29.50 complete. 


FLOOR TYPE TREATMENT UNIT: Essentially the same os our wall mounted unit but designed for the 
physicion who desires a movable floor type cabinet (glides are furnished if roll-around is not desired). 
May be obtained with built-in pressure-suction. No. 50] DeVilbiss pumps are used. 


CHAIR: Can be placed in horizontal position, will net tip in this position; raised and lowered by large hand 
wheel 18” to 24”; paper covered headrest removable; chair locks with foot-pedal; bakelite arm-rests re- 
movable. Back locks rigidly in any position. Chair as shown but less light, in colors brown, green or black 
$175.00 (other colors available at $5.00 extra). By adding a footrest and turning han dle chair can be 
used for a tests. This additional equipment is easily and quickly removable. Add $30.00. (Specify 
turning chair.) 


COMBINED SUCTION AND CUSPIDOR: Designed to eliminate the cost of installing a separate suction. 
The apporatus is 12” wide ond projects 13144” from the wall. The flushing rim and the suction is furnished 
with a vacuum breaker and should meet all plumbing requirements. Stop and trap not furnished. Available 
in ivory, green and white. Price $103.00. 


INSTRUMENT TABLE: Table top size 11” x17”, heavy base of procelain enamel on casters, standard is 
chromium plated, table stainless steel. Single deck $34.00, double deck (as shown) 00. 


EXAMINING LIGHTS: Chair mounted light, a flexible coose-neck lamp which can be moved up or down, 
this lamp may also be mounted on the wall as shown. Chair mounted Model C $22.00. Wall mountec! 
Model W $25.00. A telescopic light attached to the ceiling or may be attached to the baseboard in back 
of chair. Available in 4, 5, 6 and 7 ft. (extended). 4 ft. $17.50 ‘(add one dollar per additional ft.). 


LIGHT SHIELD: Takes on ordinary 100 wott lamp. Will not burst, spot can easily be rotated. $5.00. 


PHYSICIAN’S STOOL: A soft upholstered stoo! with easy running ball bearing stem casters (shown). $20.00. 
Stoo! with back, $26.00. Colors as listed for treatment chairs. 
All Prices are F.0.B. Los Angeles, Calif. 


Slightly Higher Outside of U. S. 
Surgical — Mechanical — Research, In 
ESTABLISHED 30 YEARS 
1901-1905 Beverly Blvd. Los Angeles 57, Calif. 


(See ad Vol. 64, No. 4, July-August 1960, for complete J-6 Series Treatment Cabinets.) 
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Catalogue sent on request 


A NEW formica covered cabinet for 
the Ophthalmologist which can be 
used for both TREATMENT and RE- 
FRACTION. Features—¥(1) pull down 
plastic covered curtain to protect 
the lenses and medication, (2) an 
illuminated lens tray [when tray is 
pulled forward it drops down to a 
convenient angle and when pushed 
backward returns to its horizontal 
position], (3) two cradles to take 
care of your ophthalmoscope and 
retinoscope. Mercury switch auto- 
matically turns on instruments, 2.5, 
6-8, and 12 volts available on order, 
(4) pull out writing shelf and large 
drawer on heavy duty roller slides. 
Price does not include glassware, 
lenses, ophthalmoscope or retino- 
scope. PRICE $250.00. 


CHAIR: Upholstered, reclining, ad- 
justable headrest, can be raised or 
lowered by large ball-bearing wheel; 
can be locked in any position; ele- 
vation 18 to 24”. $175.00 in 
brown, green or black. Other colors 
available at $5.00 extra. 


STOOL: Upholstered; with or without 
backrest; ball-bearing casters. $20.00. 
$26.00 in brown, green or black. 
Other colors available at $1 extra. 


LIGHT: Self-adjusting friction clutch 
controls vertical movement; goose- 
neck controls lateral and anterior- 
posterior movement, chrome finish. 
Chair mounted, Mdl. “C” $22.00, 
Wall mounted Mdl. “W” $25.00. 


1901-1905 Beverly Blvd. SMR Los Angeles 57, Calif. F.0.B. Factory 


(Refractor and Bracket 


ESTABLISHED 30 YEARS not available at present) 


NOW « 


1961 NEW AND BROADENED ... . 
ACADEMY GROUP INSURANCE PROGRAMS 


@ Up to $150.00 Weekly Income @ New Group Coverage 

@ Protection—Tax Free @ For Employees of Members 
@ Broadened Major Hospital @ Overhead Expense Insurance 
@ Insurance Benefits @ Premiums—Tax Deductible 
@ Maximum Limits—Low Cost @ Group Life Insurance 

@ Professional Liability Insurance @ Retirement Income Plan 


For Up-to-Date Information Complete and Forward the Coupon 


Mail to: 


AAOO Group Insurance 
Administrator 


JOSEPH K. DENNIS 
COo., Inc. 


175 W. Jackson Blvd. 
Chicago 4, Illinois 


Please forward 1961 AAOO Group Insurance Portfolio 


Name. 


Address_ 


City 


Date of Birth- 
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three 

therapies 

of choice for 

infected /inflamed /painful 


ears 
Rarely Sensitizing 


Comprehensive bactericidal/antifungal action — eradicates 
Pseudomonas and most other common causes of otitis. 
Hygroscopic; restores normal acid mantle. 

Each cc. contains: 

‘Aerosporin’ brand Polymyxin B Sulfate 

Acetic acid 

Propylene Glycol q.s. Sterile 

Available in dropper bottles of 10 cc. 


Broad-spectrum bactericidal action plus effective anti- 
inflammatory and antipruritic therapy. Eradicates most 
common causes of otitis; restores normal acid mantle. 
Each cc. contains: 
*Aerosporin’ brand Polymyxin B Sulfate 10,000 Units 
Neomycin Sulfate 
Hydrocortisone in a sterile, slightly acid, aqueous 

suspension 
Available in dropper bottles of 5 cc. 


‘LIDOSPORIN’ 


Acts quickly to relieve pain and itching associated with 
otitis externa. Bactericidal/antifungal action — eradicates 
Pseudomonas and most other common causes of otitis. Hy- 
groscopic; restores normal acid mantle. 

Each cc. contains: 

‘Aerosporin’ brand Polymyxin B Sulfate 10,000 Units 
Xylocaine* HCl brand lidocaine Hydrochloride (5%) 50 mg. 
Propylene Glycol q.s. Sterile 

Available in dropper bottles of 10 cc. 

*Reg. T.M. Astra Pharmaceutical Products, Inc. — U.S. Pat. No. 2,441,498 


Literature available on request. 


BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, N. Y. 
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JARDON 


Plastics Research Corporation 


TEMPORARY PLASTIC 
CATARACT GLASSES 


Pocono Mountz w exhilaration 
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A new type of temporary cataract lens is available. 
The lens is a pressed hard plastic made up as a 
+ 10.50 plain sphere ina plastic frame. The lenses 
have good resolving power, a hard finish and are 
extremely light. They are also made up asa + 10.50 
sphere with a + 3.00 add. Both the bifocal and 
plain spheres are available in either clear or a 
medium filter. 


They have been extremely satisfactory in all post- 
operative cataract cases whether monocular or 
binocular. 


The lenses will soon be available in a + 13.50 sphere 


with a +3.00 add along with the existing powers. 


The prices of these Cataract glasses are as follows: 


905 KALES BUILDING 


DETROIT 26, MICHIGAN 
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and here's the proof 


RELIANCE 


No. 660 
Motor Hydraulic 


EENT CHAIR 


Never before such a trim, 
smart, uncluttered chair with true 
professional appearance! 


Easy to operate, fool-proof, 
comfortable, certain to please 
both doctor and patient. 


Factory-sealed hydraulic 
mechanism . . . single pedal 
raises and lowers from either 
side of chair. 


Functional, characteristically 
RELIANCE-engineered, with in- 
built RELIANCE quality! And all 
at a surprisingly moderate price. 


@ See the 
RELIANCE No. 660 
at your dealer, 

or mail coupon 


Through the years — RELIANCE quality tells 


KOENIGKRAMER CO. 


Dept. T-4, 96 Caldwell Drive 
at Cincinnati 16, Ohio 


F.&F. J 


&. F. KOENIGKRAMER CO., Dept. T-4, : 
96 Caldwell Drive, Cincinncti 16, Ohio 
: on No. 660 Chair and r 
ADDRESS 
name of nearest y 
Reliance dealer. CITY ZONE STATE 
‘ 
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A HELPFUL CHECK LIST OF BOOKS IN OPHTHALMOLOGY 


[] American Committee on Optics—IN- 
TRODUCTION TO PHYSIOLOGICAL 
OPTICS. Pub. °52, 310 pp., 151 il., 
$10.50 

[j}Karl W. Ascher—THE AQUEOUS 
VEINS: Biomicroscopical Study of the 
Aqueous Humor Elimination. Pub. 61, 
352 pp., 139 il. (3 full color plates), 
(Amer. Lec. Ophthalmology) 

Walter S. Atkinson—ANESTHESIA IN 
OPHTHALMOLOGY. Pub. ’55, 108 pp., 
$3 il. (Amer. Lec. Ophthalmology), 
3.25 

[) E. Howard Bedrossian—THE EYE: A 
Clinical and Basic Science Book. Pub. 
st 352 pp., 52 il. (2 pp. in full color), 

1.00 


Walter L. Bruetsch—SYPHILITIC OP- 
TIC ATROPHY. Pub. °53, 150 pp., 30 
il. (Amer. Lec. Ophthalmology), $5.50 

Alston Callahan—SURGERY OF THE 
EYE: Diseases. Pub. ’°56, 452 pp. 
(8% X 11), 589 il. (19 in full color), 


$25.00 

Alston Callahan—SURGERY OF THE 

: Injuries. Pub. ’50, 240 pp. (8% 

xX 11), 367 il. (15 in full color), $12.50. 

[] David G. Cogan—NEUROLOGY OF 
THE OCULAR MUSCLES (2nd Ed.). 
Pub. ’56, 320 pp., 166 il. (2 in full 
color), $8.50 

C) Sir Stewart Duke-Elder and E. 
Perkins—THE TRANSPARENCY OF 
THE CORNEA. Pub. ’60, 286 pp., 41 il. 
(2 full color plates), 53 tables and 
charts, $10.00 

Sir Stewart Duke-Elder—GLAUCOMA 
(Reports of a Symposium Arranged by 
Pub. °55, 362 pp., 85 il., 
7.50 

John K. Erbaugh—PRINCIPLES OF 
OPHTHALMOLOGY. Pub. ’58, 80 pp., 
9 il. (22 in color), $5.50 

[}) Dan M. Gordon—THE CLINICAL USE 
OF CORTICOTROPIN AND CORTI- 
SONE IN EYE DISEASE: Including a 
Preliminary Report on Hydrocortisone. 
Pub. 54, 100 pp., 19 il. (Amer. Lec. 
Ophthalmology), $3.75 

[] F. Herbert Haessler—EYE SIGNS IN 
GENERAL DISEASE. Pub. ’60, 136 
pp., $5.75 

[] Peter Hansell—A SYSTEM OF OPH- 
THALMIC ILLUSTRATION. Pub. ’57, 
128 pp. (7 X 10), 128 il. (5 in full 
color), Amer. Medical Photog- 
raphy), $5.75 

[] J. Donald Harris—SOME RELATIONS 
BETWEEN VISION AND AUDITION. 
Pub. ’50, 65 pp., (Amer. Lec. Otolaryn- 
gology), $1.50 

[] William J. Harrison—OCULAR THER- 
APEUTICS (2nd Ed.). Pub. 53, 302 
pp., $6.50 

[] William John Holmes—GEOGRAPHIC 
OPHTHALMOLOGY: Asia, Australia 
and Africa (20 Contributors). Pub. ’59, 
312 pp., 132 il., $8.50 

[] Mildred Blake Huffman—FUN COMES 
FIRST FOR BLIND SLOW-LEARN- 
ERS. Pub. ’57, 176 pp., 18 il., $5.00 

[] Brodie Hughes—THE VISUAL 
FIELDS: A Study of the Applications 
of Quantitative Perimetry to the Anat- 
omy and Pathology of the Visual Path- 


——. Pub. °55, 184 pp. (7 X 10), 158 

il., $7.25 

(}]Raymond G. Ingalls—TUMORS OF 
THE ORBIT: And Allied Pseudo Tu- 
mors. Pub. 53, 415 pp., 153 il., $11.50 

[]) Gaetan E. Jayle, Albert G. Ourgaud, 
L. F. Baisinger, and William John 
Holmes—NIGHT VISION. Pub. ’59, 432 
pp., 178 il., $13.50 

Arthur Hail Keeney—CHRONOLOGY 
OF OPHTHALMIC DEVELOPMENT: 
An Outline Summary of the Anatomical 
and Functional Development of the 
Visual Mechanism Before and After 
Birth. Pub. ’51, 32 pp., 3 large gatefold 
(Amer. Lec. Ophthalmology), 

() Arthur Hail Keeney—LENS MATE- 
RIALS IN THE PREVENTION OF 
EYE INJURIES. Pub. ’57, 88 pp., 26 il. 
(Amer. Lec. Ophthalmology), $3.50 

Walter B. Lancaster—REFRACTION 
CORRELATED WITH OPTICS AND 
PHYSIOLOGICAL OPTICS AND MO- 
TILITY LIMITED TO HETERO- 
PHORIA. Pub. ’52, 324 pp., 106 il., $7.75 

Julia Lancaster—A MANUAL OF OR- 
THOPTICS. Pub. ’51, 224 pp., $6.00 

Berthold Lowenfeld—OUR BLIND 
— Pub. ’56, 224 pp., 8 il., 

50 

Donald J. Lyle—NEURO-OPHTHAL- 
MOLOGY (2nd Ed.). Pub. ’54, 608 pp. 
(7 X 10), 655 il. (20 in full color), 


C. Michaelson—RETIN AL CIRCU- 
LATION IN MAN AND ANIMALS. 
Pub. ’54, 168 pp., 99 il., $6.75 

-}) Kenneth N. Ogle—OPTICS: An Intro- 
duction for Ophthalmologists. Pub. ’61, 
288 pp., 179 il., $8.75 

|] Antoinette Pirie and Ruth VanHeynin- 
gen—THE BIOCHEMISTRY OF THE 
EYE. Pub. ’56, 331 pp., 51 il., $7.00 

Jack H. Princee—COMPARATIVE 
ANATOMY OF THE EYE. Pub. ’56, 
422 pp., 274 il. (7 in color), $8.50. 

[]} Jack H. Prince, Charles D. Diesem, 
Irma Eglitis and Gordon L. Ruskell— 
ANATOMY AND HISTOLOGY OF 
THE EYE AND ORBIT IN DOMESTIC 
ANIMALS. Pub. ’60, 320 pp. (7 10), 
187 il. (1 color plate), $15.75 

Emanuel! Rosen—ATOPIC CATARACT. 
Pub. ’59, 116 pp., 26 il. (Amer. Lec. 
Ophthalmology), $5.75 

[) Delwyn G. Schubert—THE DOCTOR 
EYES THE POOR READER. Pub. ’57, 
116 pp., $3.75 

Benjamin Sheppard—CURRENT CON- 
CEPTS OF DIABETES MELLITUS 
WITH SPECIAL REFERENCE TO 
OCULAR CHANGES. Pub. '54, 106 pp. 
10 il. (1 in full color), (Amer. Lec. 
Ophthalmology), $3.75 

[}] Redmond J. H. Smith—WOLFF’S DIS- 
EASES OF THE EYE (5th Ed.). Pub. 
69, 238 pp. (7% X 9%), 157 il. (19 
full color plates), $9.50 

[])Charles I. Thomas—THE CORNEA. 
Pub. 56, 1348 pp., 678 il. (22 in full 
color), $30.00 

CP. D. Trevor- R o pe r—LECTURE 
NOTES ON OPHTHALMOLOGY. Pub. 
ate pp., 69 il. (19 in full color), 


CHARLES C THOMAS PUBLISHER SPRINGFIELD © ILLINOIS 
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(brand of cyclopentolate HCI, Schieffelin) 


CYCLOGYL, an all-purpose cycloplegic “...is wholly controlled by the refractionist.””! 
Consistently effective, even in the most difficult refracting groups, with residual 
accommodation dramatically curtailed.** CycLoGyL “...acts so quickly and wears 
off so quickly that loss of time for doctor and patient is minimal.’* CycLocyt is a 
close approach to the ideal cycloplegic.° 

CYCLOGYL is unexcelled...for refraction...for treatment of ophthalmic lesions... 
for inflammatory conditions...and for pre- and postoperative therapy. 

CYCLOGYL (sterile ophthalmic) is supplied in assorted strengths for differently pig- 
mented irises: Darkly pigmented irises: 2.0% solution with PVP (polyvinylpyrroli- 
done) in 7.5 ml. and 2 ml. dropper bottles. Medium pigmented irises: 1.0% 
solution in 15 ml. and 2 ml. dropper bottles. Lightly pigmented irises: 0.5% solution 
in 15 ml. dropper bottles. For prolonged therapy: Gel in 3.54 Gm. collapsible tubes. 


Complete literature available on request to physicians for indications, dosages and precautions. 
References: 1. Gordon, D. M., and Ehrenberg, M. H.: Am. J. Ophth. 38:831, 1954. 
2. Prangen, A. De H.: A.M.A. Arch. Ophth. 18:432, 1937. 3. Ehrlich, L. H.: New 
York J. Med. 53:3015 (Dec. 15) 1953. 4. Miles, P. W.: Missouri Med. 56:1243, 1959. 
5. orn Q H.: in Abstract of Discussion: A.M.A. Arch. Ophth. 51:471 (April) 1954. 
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AN EMPLOYMENT 
REGISTRY FOR SCIENTISTS 


in the basic sciences appertaining to 
OPHTHALMOLOGY and OTOLAR- 
YNGOLOGY has been established by 
the American Academy of Ophthal- 
mology and Otolaryngology. The 
Registry will aid in the placement of 
candidates completing training who 
desire academic and _ investigative 
positions, and in the replacement 
of those already in such positions. 

Since the Registry will be of con- 
siderable service to scientists in the 
fields of Ophthalmology and Otolar- 
yngology, it will be operated by the 
Academy without fee or obligation. 


For further information and registry forms, 


write to 


AMERICAN ACADEMY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY REGISTRY 
W. L. Benedict, M.D., Executive Secretary 
15 Second St. S.W., Rochester, Minn. 


THE TEMPORAL BONE 
BANKS program has been 
established to provide a channel 


through which individuals 


may bequeath their temporal 


bones to science. 


Write to the 


AMERICAN ACADEMY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


15 Second Street $.W., Rochester, Minn. 
or — 


THE DEAFNESS 
RESEARCH FOUNDATION 


310 Lexington Ave., New York 16, N. Y. 


DIAGNOSTIC PROCEDURES 
AND THERAPY IN UVEITIS 


A collaborative study of the etiology of uveitis using a number of 


antigens for skin testing, also serology for toxoplasmosis, leptospirosis, 


and brucellosis has been established under the direction of the Academy. 


Antigens are prepared especially for this study and furnished free to 


ophthalmologists who participate. A wide cooperation is desirable. Patient 


reports on forms supplied by the Academy will be evaluated by the 


statistical division of the NINDB. 


For a booklet of directions and an application form, write to 


W. L. Benedict, M.D. 
Uveitis Study Group 
AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
15 Second St. S.W. 
Rochester, Minn. 
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IPOTRIAD 


Smith 


‘linical data! hove repeatedly justified the 
routine use of LIPOTRIAD as accepted therapy 
for certain vascular retinopathies. Systemic 
lite subjective improvements are sometimes 
atic... always gratifying. “Offers hope 
or many cases in which progressive loss of 
on is a problem of increasingly grave concern 
> the patient. 


improvement ri the central vision.5 


sap in his studies of 130 eyes reports 
t EMPOTRIAD was of sufficient value in 


SAGE. 


‘ 

Tor this group of patients. . 

inositol, methionine, afd oxytropic factors of : 

communication. 5. Hilgartner, H. Eye, Ear, Nose & Throat 

. 

FINE P UTICALS + 902 BROADWAY.N. Y. 10° 

“INE PHARMACEUTICA 902. ¥. 

‘a 


acute conjunctivitis before treatment 


truly soluble —for fast relief of inflammation 


0.1% OPHTHALMIC SOLUTION 


DEXAMETHASONE 21-PHOSPHATE—NEOMYCIN SULFATE 


INDICATIONS: Trauma—mechanical, chemical or thermal; inflammation 
of the conjunctiva, cornea, or uveal tract involving the anterior seg- 
ment; allergy; blepharitis. 

CAUTION: Steroid therapy should never be employed in the presence 
of tuberculosis or herpes simplex. 

NeoDECADRON is also available as the ophthalmic ointment (.05%). 
Ointment and solution are available with dexamethasone 21-phos- 
phate alone: DECADRON® Phosphate Ophthalmic Solution and 
DECADRON Phosphate Ophthalmic Ointment. 


clinical photographs 


@¢ unexcelled steroid activity @in true 
solution for peak effectiveness... 
maximal contact at the site of the 
lesion @ superior patient comfort— 
no irritating particles ¢ quick-acting, 
broad antimicrobial activity. 


Additional information is availabie to physicians on request. 
NeoDECADRON and DECADRON aretrademarks of Merck & Co., INC. 


MERCK SHARP & DOHME 
Division of Merck & Co., INC., West Point, Pa. 


4 days after treatment 
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Get all the benefits of Orthogon quality 
in Straight-Top Bifocals, too! 


When a straight-top bifocal is indicated, 
Orthogon ST bifocals give the patient the 
added value of Orthogon marginal clarity, 
Orthogon focus and surface qualities, and 
the benefits of Orthogon Nokrome crown 
and barium glass combination. To fit all 
needs, you get a full range of ST segment 
sizes—20, 22, 25 and 28mm in width. 
Orthogon ST lenses are semi-carrier fused, 
round segments cut off 5mm above center, 


with especially fine quality in segment con- 
tour and contact lines. In the 25 and 28mm 
sizes, top lines are treated with anti-reflec- 
tion and anti-refraction coating to reduce 
occasional annoyances of light from above 


or below. Nokrome crown and Baryta 
glasses reduce color aberration and increase 
focus depth greatly. 

There is an Orthogon ST lens for every 
straight-top need—bifocal and trifocal—and 
in a wide range of adds and base curves in 
white, Soft-Lite and Ray-Ban 3 and G-15. 
Double segment bifocals, with 22mm upper 
and 22, 25 or 28mm lower. When a straight 
top is indicated, prescribe Orthogon ST bi- 
focals and know you're granting the best! 


BAUSCH & LOMB 
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ophthalmic products 
with distinctive advantages... 


e their wide-spectrum bactericidal activity includes 
ALL clinically isolated strains of Pseudomonas aeruginosa, 
a serious invader noted for the rapidity of its destructive powers. 


e their component antibiotics rarely sensitize. 


OPHTHALMIC SUSPENSION 


Polymyxin B-Neomycin with 1% Hydrocortisone 


Available in bottles of 5 cc. with sterile dropper. 


ANTIBIOTIC OINTMENT 


Polymyxin B-Bacitracin-Neomycin with 1% Hydrocortisone 
Available in % oz. ophthalmic tubes. 


ANTIBIOTIC OPHTHALMIC SOLUTION 


Polymyxin B-Gramicidin-Neomycin 
Available in bottles of 10 cc. with sterile dropper. 


ANTIBIOTIC OINTMENT 


Polymyxin B-Bacitracin-Neomycin 
Available in % oz. ophthalmic tubes. 


BURROUGHS WELLCOME & CO. (U. S.A.) INC., Tuckahoe, New York 


Complete information available on request. 
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(SEE OVER) 


SHURON OPENS NEW 
WIDESITE LENS PLANT 
AT BARNWELL, 5S. C. 


Shuron Optical Company is investing 3.3 
million dollars in the expansion of their 
lens-making capacity. That is the cost of 
the new Widesite lens and Shuron case 
plant at Barnwell, South Carolina. 

The Barnwell plant is the answer to a 
need for lenses of Widesite quality ex- 
pressed in the growing demand for Wide- 
sites. It is the result of the efforts of many 
men experienced in the optical field, 
some who have devoted their lives to it. 
They have helped to design and build the 
first new lens plant in the continental 
United States since before World War II, 
using modern applications of electronics 
and hydraulics never before possible. 

Nestled in the green South Carolina 
forest, the new plant is impressive both 
outside and in. It covers 183,000 square 
feet, with over 4 acres of floor space. The 
central section, the main working space, 
consists of a huge square building 400 
feet on each side. No windows; everyone 
works in an atmosphere of comfortably 
controlled light and temperature which 
also helps assure the accuracy of the close- 
tolerance processing. 


Inside the plant, the cleanness, bright- 
ness, and orderly air of efficiency are 
striking. One problem well solved is the 
delivery of slurry and coolant to the ma- 
chines, which is done neatly and directly 
through a system of tunnels. The entire 
plant was laid out in a logical, continuous 
line so one operation follows another in 
a smooth, timesaving flow. 

There is also room for expansion at 
Barnwell. Plans for the future include 
manufacture of multifocal and_ plastic 
lenses at some not-too-distant time. 

Barnwell is a pleasant, hospitable 
southern town 60 miles south of Colum- 
bia, the state capital, and 40 miles east of 
Augusta, Georgia... right in the heart 
of the industrial expansion of the modern 
South. The welcome and cooperation of 
the townspeople and those of the sur- 
rounding area has been most helpful and 
gratifying. 

We are extending to you an invitation 
to visit the Shuron Barnwell plant to see 
how the new plant facilities will assure 


the continued 


quality of Wide- 
site lenses. 

CORRECTED 
SHURON BG 
OPTICAL 
COMPANY 
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to make the most of your talents and techniques... 


Michelson-Sequoia Surgical Air Drill 


Revolutionary new explosion-proof safety, and vibration-free 
bur speeds of 0 to 60,000 RPM under fingertip control, are ma- 
jor features. Operates from any suitable source of compressed 
air. New miniature high speed cutter (inset) is a valuable 
adjunct for delicate drilling and grinding on the stapes itself. 
It both drills and cuts sideways. Write for complete details. 


MUELLER & CO. 


Fine Surgical Instruments and Hospital Equipment Since 1895 


330 S. Honore Street, CHICAGO 12, ILLINOIS 


DALLAS e Houston e Los ANGELES e MIAMt, FLA. e ROCHESTER, MINN. 
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in contact lenses it’s Obrig for everything in sight 


OBRIG LABORATORIES INC. 


NEW YORK, N.Y. - SARASOTA, FLORIDA 
MONTREAL, CANADA + JOHANNESBURG, SOUTH AFRICA 
SAN JOSE, COSTA RICA * CARACAS, VENEZUELA 


presented fully and clearly in a volume acclaimed 

as the most beautiful book ever published in the 

optical field. In language simple enough for your 
mite. patients to understand, in a format bright with color 
and filled with unusual inserts of hand-made papers, 


ae | drawings, woodcuts, and photographs, the entire 
\T ACT background of contact lenses dramatically unfolds. 
See = You will find THE STORY OF CONTACT LENSES 


NS invaluable for your waiting room and a fine addition 
to your personal library. 


58 pages, cloth, available at cost: $3.75 postpaid 
Order from Obrig Laboratories Inc., Box 791, Sarasota, Florida 


OCULAR 


Opnthaimic Oi! Suspension 1% Ophthaimic Ointment 1% 
Ophthalmic Ointment 1% with Hydrocortisone 1.5% 


Ophthalmic Powder (Sterilized 25 mg., 
with sodium chioride 62.5 mg., 
and sodium borate 25 mg.) 


ACHROMYCIN 


Tetracycline Lederle 


a standard in local antibiotic therapy 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York Qa 
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American Academy of Ophthalmology and Otolaryngology 
THE COUNCIL — 1961 


Lawrence R. Boies, Minneapolis President-Elect 
Frederick T. Hill, Waterville, Maine ........... First Vice-President 


{Executive Secretary-Treasurer 


William L. Benedict. Rochester. Minnesota 
Editor and Business Manager of the TRANSACTIONS 


Kenneth L. Roper, ¢ ‘hicago Secretary for Ophthalmology 
A. D. Ruedemann, Detroit ................002000. Secretary for Instruction in Ophthalmology 
Eugene L. Derlacki, Chicago .................000. Secretary for Instruction in Otolaryngology 
and Maxillofacial Surgery 
EXECUTIVE, RESEARCH, AND FINANCE 3OARD OF COUNCILLORS 
Dohrmann K. Pischel, Chairman Victor Goodhill, Chairman 
LeRoy A. Schall Lawrence R. Boies Edwin B. Dunphy Mich: iel |. Hogan 
John H. Dunnington Victor Goodhill . Harry P. Schenck 
Dean M. Lierle William L. Benedict 
RESEAR( AND FINANCE J0ARD OF SECRETARIES 
(Subcommittee of Ex ve, Research and Finance) Ta 
0 liliam enedict, lairman 
LeRoy 4 chall, Chairman : Will L. B lict, C/ 
Dohrmann K. Pischel am L. Benedict Roper — 
air M. Kos ean M. Lierle 
he rIVITIES A. D. Ruedemann Glen G. Gibson 
Victor Goodhill, Chairman 
Edwin B. Dunphy Lawrence R. Boies 
Harry P. Schenck Frederick T. Hill PROGRAM 
Michael 7. Hogan Dohrmann K. Pischel, Chairman 
Lawrence R. Boies Clair M. Kos 
JUDICIAL Frederick T. Hill A. D. Ruedemann— 
Dohrmann K. Pischel, Chairman Victor Goodhill | Eugene L. Derlacki 
Victor Goodhill Harry P. Schenck William L. Benedict Dean M. Lierle 
Edwin B. Dunphy Michael J. Hogan Kenneth L. Roper Glen G. Gibson 
STANDING COMMITTEES 
. S. Richard Silverman, Ph.D. St. 
Dean M. Lierle M. D.. ( hai roan lowa ( ity Tose Sullivan, M.D. Toronto, Ont.. Canada 
L. Benedict, M.D., ex officio Rochester, Minn. Resear 
enneth L. Roper, ! ) ( hicago Canada 
A. D. Ruedemann, M.D. Detroit Merle Lawrence. Ph.D. Ann Arbor, Mich. 
lohn R. Lindsay, M.D. icago 
CONSERVATION OF HEARING Sante N. Reser. Ph.D. Towa City 
Dean M. Lierle, M.D., Chairman Harold F. Schuknecht, M.D. Detroit 
SUBCOMMITTEES Juergen Tonndorf, M.D. lowa City 
Executive Hearing in Adults 
Dean M. Lierle. Chairman Towa City Lawrence R. Bowes, M. D.. Chairman Minneapolis 
Gordon Hoople, M. iwce-chairman svracuse, Norton Canfield, VLD. New Haven. Conn. 
' New York Raymond Carhart, Ph.D. Evanston, Iil. 
Lawrence R. Boies, M.D. Minneapolis Howard Carter, Ph.D. Chicago 
Norton Canfield, M.D. New Haven, Conn. Edmund P. Fowler, Jr., M.D. New York 
Howard P. House, M.D. Los Angeles Arthur L. Tuers, M.D. Louisville, Ky. 
c.Nally, ontreal, Wue., anada Tose A. Sullivan, M.D. Toronto, Ont.. anada 
Henry L. Willi: Rochester, Minn. 
Editorial and Exhil NSE 
nr "hair orheate Howard P. House. M.D., Chairman Los Angeles 
Henry L. Williams. “MLD.. Chairman R Hallowell Davis. M_D. St Louis 
awrence Meyer S. Fox, M.D. Milwaukee 
Lawrence Aram Glorig, M.D., Research Director Los Angeles 
Norton Canfield, M.D. New Haven, Conn. MD 
Howard P. House, M.D. Los Angeles Gordon D. Hoople, M. . an Cite 
Raymond E. Jordan, M.D. Pittsburgh Clair M. Kos, a D ee City 
W. J. McNally, M.D. Montreal, Que., Canada Dean M. 
Kinsey M. Simonton, M.D. Rochester, Minn. C. Stewart Nash, me 
Hearing in Children Walter A. Rosenblith, Ph.D. Cambridge, 
Raymond E. Jordan, M.D., Chairman Pittsburgh Joseph C. Serio, M.D. eeneeetiiedins 
Tohn E. Bordley, M.D. Baltimore Standardization of Audiometers 


Victor Goodhill, M.D. Los Angeles Edmund P. Fowler, M.D., Charrman New York 
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STANDING COMMITTEES — Continued 


Hollie E. McHugh, M.D. 
Kinsey M. Simonton, M.D. 
Juergen Tonndorf, M.D. 


Montreal, Que., Canada 
Rochester, Minn. 
Iowa City 


Eye BaANnxKS 
R. Townley Paton, M.D., Chairman .... 
John Harry King, M.D., Secretary 


New York 
...Washington, 


IMPLANTS AND IMPLANT TECHNIQUES 
Detroit 
Birmingham 
Wilmington, Del. 
s Angeles 


. D. Ruedemann, M.D., Chairman 
Alston Callahan, M.D. 
Norman L. 

Orwyn H. Ellis, M.D. 
Wendell L. Hughes, M.D. 


N 
M.D. ; New York 
C. Troutman, M.D. New York 
epresentatives from Eyemakers 

Lee Allen 


Roger Alton 
Fritz Jardon 
Hugh Laubheimer 


Byron Smith, 
Richard 


owa City 
Southbridge, Mass. 

Detroit 
Chicago 


OPHTHALMIC PATHOLOGY 
Michael J. Hogan, M.D., Chairman San Francisco 
. Phinizy Calhoun, Jr., M.D Atlanta, Ga. 
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Symposium: Tonography 


THE PRINCIPLE OF TONOGRAPHY: 
TERMS AND DEFINITIONS 


Perer C. KRONFELD. M.D). 
CHICAGO, ILLINOIS 


GENERALLY and _ literally the term 
fonography means the observation and 
the recording of pressure changes in any 
physical or biological system. Grant,° in 
L950, applied the term tonography to the 
recording of the changes in intraocular 
pressure which occur during and as the 
result of prolonged tonometry with an 
instrument of the Schiotz type. A steady 
increase of the tonometric reading (or 
decrease of the intraocular pressure ) 
had under. these 
stances by earlier investigators and has 
been interpreted as a result of expulsion 
of intraocular fluid by the excess pres- 
sure created by the application of the 
tonometer. For the magnitudes of these 
two factors [riedenwald’s calibration 
studies provided estimates which were 
used by Grant to express the change in 
tonometric scale readings during pro- 
longed tonometry in terms of units of 
intraocular fluid expelled, divided by 
units of pressure increment and by time, 
that 1s: 


been noted circum- 


a ratio designated by Grant as the “‘co- 
efhcient of the facility of aqueous out- 
flow (C).” 

AV 


average AP X time 


Presented at the Sixty-Fitth Annual Session of the 
American Academy of Ophthalmology and Otolaryn- 
gology, Oct. 9-14, 1960, Chicago. 


The interpretation of the tonogram in 
terms of ease of aqueous expulsion is 
the principle of tonography. [Implicit in 
this interpretation is the assumption that 
during the test period the expulsion of 
aqueous dominates the changes of the 
other factors possibly involved, that is: 
(1) the tmtraocular blood volume; 
(2) the rate of aqueous flow; (3) the 
distensibility of the ocular coats, and 
(4+) the plastic properties of the cornea. 

Once an estimate for the facility of out- 
tiow or of its reciprocal, the resistance to 
outflow, was available, its use for the 
calculation of the rate of aqueous flow 
under steady-state conditions was_ the 
logical next step. Applied to the out- 
flow channels of the eye, the general 
flow formula, 

pressure gradient 


flow 
resistance 


may be written as follows: 


flow = (intraocular pressure — episcleral 
venous pressure) X facility of 
outflow. 

K’stimates for the intraocular pressure, 
the episcleral venous pressure and the 
facility of outflow are obtained by mea- 
surement. l'rom these measurements the 
rate of aqueous flow 1s calculated. 


Grant’s work had a profound effect 
on ophthalmology. The new method, in 
its original or modified form, was ap- 
plied to normal and diseased eyes, un- 
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der steady-state as well as under experi- 
mentally or pharmacologically altered 
conditions. The results obtained in glau- 
comatous eyes by many different inves- 
tigaters were remarkably uniform. The 
test-retest consistency of a good many 
of the findings and the high level of 
agreement between tonography, on the 
one hand, and perfusion studies and 
flow rate measurements by other meth- 
ods, on the other, caused a number of 
observers to adopt and recommend 
tonography as a routine method for the 
study of aqueous dynamics in the living, 
normal or diseased, eye.'-*” Within lim- 
its of which these workers are very much 
aware, they have considered tonography 
a valid and valuable method for the esti- 
mation of the capacity or competence of 
the outflow channels, and of the rate of 
aqueous flow. 


In open disagreement with these work- 
ers are several other groups of investi- 
gators*»:'® who are appalled by the num- 
ber of assumptions and by the magnitude 
of the difficulties and irregularities en- 
countered in initiating tonography ; these 
investigators are understandably hesi- 
tant to base any physiological concepts 
or climical decisions upon tonographic 
data. 


An objective investigation into the 
validity of tonographic data seemed in 
order. A Subcommittee of the Commit- 
tee on Standardization of Tonometers 
of the Academy selected a panel of men 
who had been actively engaged in tonog- 
raphy since its very beginning. In prep- 
aration for their presentation today these 
men have reanalyzed and reviewed their 
own data as well as those of other work- 
ers in this field. The data upon which 
they base their opinions and the results 
of this review are presented herewith. 


Symbols and Terms 


‘the symbols and terms used in tonog- 
raphy may require explanation. The 


TR. AM. ACAD. 
OPHTH. & OTOL. 
symbol most easily detined is P;, the 
intraocular pressure during tonometry, 
that is, while the tonometer is resting on 
the eye. Py values corresponding to the 
scale readings (R) standardized 
Schiotz tonometers have been deter- 
mined experimentally on enucleated hu- 
man eyes by a number of investigators. 
The results of these measurements have 
varied considerably, due to factors which 
are gradually becoming better under- 
stood, such as the method of cannulation, 
the mode of support of the eyeball dur- 
ing the test, and the condition of the eye. 


P, is the starting point of tonography, 
the intraocular pressure prevailing just 
before the application of the tonometer 
or “steady-state” pressure, which we aim 
to determine by tonometry. The P, 
values used in this symposium are those 
of the conversion scale of 1955. 


Since at the very beginning of tonog- 
raphy, particularly in patients unfamiliar 
with the test, a number of minor dis- 
turbances may occur in the tonogram, the 
real initial reading may have to be de- 
termined by extrapolating the curve to 
zero time. 


The change in intraocular fluid con 
tents during tonography consists 
of several parts: the deformation and 
indentation of the cornea by footplate 
and plunger of the tonometer, the dis- 
tension of the entire eveball wall by the 
tonometric rise in pressure and, possibly, 
2 distinct indentation of the posterior 
segment. These components have been 
measured in human eyes, again with 
somewhat discordant results. 


Of very considerable significance in 
tonography is the ocular rigidity which 
is a mathematical expression of the 
empirical relationship between volume 
and pressure in the eyeball. The analysis 
of measurements by earlier investiga- 
tors led Friedenwald* to the concept that 
ocular rigidity is independent of the 
absolute pressure. Very recently this 
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concept has been confirmed by in vivo REFERENCES 
and im sitt measurements on human 1. Ballintine, Elmer J. and Johnson, Lorand 
eyes.’ The coefficient of ocular rigidity V.: Tonographic Technique, Cleveland, 
(I or I) is the slope of the graph that 1954. 
relates the logarithm of the pressure 2. Becker, Bernard, and Friedenwald, Jonas 
change to the volume change. >: linical aqueous outflow, AMA Arch 
| Ophthal, 50:557-569 (Nov.) 1953. 
Uhe symbol Py applies to the average 3. Duke-Elder, Sir Stewart: The diagnosis 
pressure ln the small episcleral velns Or and treatment ot simple glaucoma, Canad 
their aqueous vein feeders near the lim- Med Ass J, 82:293-297 (Feb.) 1960. 
bus. Measurements ot this pressure by 4. Friedenwald, Jonas S.: Contribution to 
skill in this field have yielded values in Amer J Ophthal, 20 :985-1024 (Oct.) 1937. 
the neighborhood of 10 mm. of mercury. 5 Goldmann, H.: Klinische Methoden der 
his value has been used for all calcula- Untersuchung des intraokularen Druckes 
tions of the rate ot aqueous flow quoted und der Abflussverhaltnisse beim  pri- 
in this symposium. During tonography maren Glaukom, Ophthalmologica, 159: 
this pressure rises slightly and thereby 
reduces the excess pressure created by 6. Grant, W. Morton: Tonographic method 
the application of the tonometer. An tor measuring the tacility and rate of 
aqueous flow in human eyes, AMA Arch 
Ophthal, 44: 204-215 (Aug.) 1950. 
determined by Linner® and applied to all 
C values quoted in this symposium. /. Kronfeld, Peter C.: Tonography, AMA 
: Arch Ophthal, 48 :393-404 (Oct.) 1952. 
The rate of aqueous flow (1) 1s esti- 8. Linnér, Erik: Episcleral venous pressure 
mated by calculation and expressed in during tonography, Acta XVII Concilium 
cubic millimeters or microliters per min- Ophthal, 3:1532-1535, 1954. 
ule. 9 Prijot, E., and Weekers, R.: Contribu- 
tion a l’étude de la rigidité de l'oeil hu- 
lor all tonographic factors, the panel main normal [The rigidity of the normal 
has used Friedenwald’s 1955 estimates, human eye], Ophthalmologica, 138 :1-9 
959. 
because they have been most widely used july) | 
10. Scheie, Harold G.; Spencer, Robert W., 


for the evaluation of tonographic data 
and yield results which are consistent 
with themselves and with measurements 
by other methods. 


and Helmick, Ernest D.: Tonography in 
the clinical management of glaucoma, 
AMA Arch Ophthal, 56:797-818 (Dec.) 
L956. 
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TONOGRAPHIC TECHNIQUE 


ELMER J. BALLINTINE, M.D. 


CLEVELAND, 


PRACTICALLY, tonography consists in 


making a record of the readings of a 
Schiotz tonometer while the tonometer 
rests on the eye for four minutes or 
longer. While gross statistical correla- 
tions between various aspects of glau- 
coma and tonographic results can _ be 
made from records obtained by apply- 
ing a nonrecording mechanical or elec- 
trical tonometer an eye for four 
minutes, all the members of the panel 
agree that in order to obtain records of 
useful precision in individual cases, an 
electric tonometer and some form of 
automatic recording must be used. Dr. 


Roberts has published results of an ex- 


to 


Assistant 
Western 


Clinical Professor of Ophthalmology, 
Reserve University, Cleveland. 


tensive study of this question, and they 
indicate the large uncertainties that are 
introduced by attempting to perform 
tonography without automatic recording. 


lor example, in a series of 539 tono- 
grams from patients having simple glau- 
coma, the tonograms were obtained with 
a recorder ; simultaneously the tonometer 
readings at half-minute intervals were 
written down. The value of C was then 
calculated from the two data. 
The value found by automatic recording 
was considered to be the true value. The 
standard deviation of C calculated from 
the half minute values was .04. This 
means that for a tonogram obtained 
without automatic recording, deviations 
of .O8 or greater from the value of C 
obtainable with automatic recording can 


sets of 


FIG. 1 


Apparatus for tonography. Electric tonometer (V. 


Mueller and Company) driving a direct current 


amplifier and recording millivolt meter (Sanborn Company). 
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be expected in 5 per cent of the cases. 
Deviation of .04 or more can be expected 
in 30 per cent of tonograms made with- 
out automatic recording. 


There are presently available three 
systems for making the tonographic rec- 
ord. In all systems the Mueller electric 
tonometer produces an electrical signal 


proportional to the tonometer readings. 
This signal is recorded either (1) by a 
recording millivolt meter driven by a di- 
rect current amplified (fig. 1); (2) by 
a recording potentiometer (fig. 2), or 
(3) by a recording milliammeter (fig. 
3). Of these systems, the DC amplitier- 
millivolt meter recorder is probably most 
sensitive to instantaneous minute varia- : 


4 tions in the output signal, but the value 5 
oe of such rapid response 1s problematic 1n 
FIG. 2 Apparatus for tonography. Electric tonometer view of the large damping of such small 
driving a recording potentiometer (Leeds & North- 
rup). variations introduced by the filtering cir- 


FIG. 3--Apparatus for tonography. Electric tonometer driving a recording milliammeter (Esterline 
Angus). 
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cuits in the tonometer itself. The poten- 
tiometer instrument has the advantage 
of a wide scale so that fractional tono- 
metric scale divisions are easily read. Al- 
though the direct recording milliammeter 
is less sensitive to instantaneous varia- 
tions in the output signal from the to- 
nometer and tends to distort such varia- 
tions because of the electrical and me- 
chanical inertia of its pen motor, it has 
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The calibration is printed on the 
charts of some instruments ; with others, 
it is necessary to record the calibration 
scale on each tonogram. The beginning 
of the tonogram (‘zero time”) and the 
point corresponding to 4 minutes should 
be marked. A smooth curve averaging 
the mid-points of the tonometer fluctua- 
tions should be drawn through the rec- 
ord. Some technicians insist on drawing 


A normal 


FIG. 4 


the great advantages of simplicity, wide 
scale. availability and relatively low cost. 


In my experience the slight distortions 


mentioned are of no consequence. 


A normal tonogram made with the 
recording milliammeter (Esterline An- 
gus Recorder) is shown in figure 4. The 
tracing shows the ocular pulse, slight 
variations in intraocular pressure syn- 
chronous with respiration, and variations 
which are synchronous with the Traube- 
Hering waves of blood pressure varia- 
tion. If the tonometer has so much fric- 
tion between plunger and footplate that 
the ocular pulse is not well demonstrat- 
ed, it is unlikely that the record will be 


useful. 


01 6 20 


C, FACILITY OF OUTFLOW 
Nomograph for finding C for tonograms made 
> gm. tonometer weight. The dotted line 
paired tonometer readings for 

100. Points falling to the left of the line 

> values of P_/C > 100. Points lying to the right 

ot the line have values of P,/C < 100. (From Gran‘, 
Ballintine. ) 


locus ot 


recalculated by 


| 
‘ 
ee : 
4 
Sx 
cis 
— 
~ : 
ows 
‘ 
4 
‘ 
an TES (5.59) 
E READING AT 4 MINU 
SCAL g it 
| 
ar 
ate 


TONOGRAPHY 


TABLE | 


TABLE FOR FINDING THE CO-EFFICIENT OF OuTFLOoW (C) 
MADE WITH THE 5.5 GRAM WEIGH! 
(ADAPTED FROM BECKER) 


FOR TONOGRAMS 


INITIAL READING 


“J 


INITIAL SCALE READING 


FIG. 


made 


line 


heure 


5.5 em. wt. AR (CHANGE IN SCALE READING) 


x () 50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 
3.00 () O4 09 14 20 27 35 44 34 65 78 
3.25 0) O4 09 14 20 26 33 42 51 62 74 
3.50 0) 4 OS 13 19 25 32 40 49 59 70 
3.75 () O8 13 19 25 38 47 56 66 
4.00 (0) O04 O8 18 24 37 45 54 63 
4.25 () O04 O8 13 18 24 30 36 43 52 60 
4.50 () O4 O8 12 17 23 0) 35 42 s() 58 
4.75 () O4 O8 12 17 23 28 34 4) 48 56 
5.00 () 04 O8 12 17 22 27 33 40 47 54 
5.25 () O4 O8 12 17 22 27 33 39 46 53 
5.50 () 04 O8 12 16 >| 26 3) 38 45 52 
5.75 () 04 O8 12 16 2) 26 2 38 44 50 
6.00 () 03 07 11 15 20 37 43 49 
6.25 0) 03 07 15 0 37 43 49 
6.50 () 03 07 i 15 0 25 3() 36 A2 48 
6.75 () ()7 15 20 24 36 4] 47 
7.00 () 03 07 15 20 24 29) 40 46 
730) 0) 03 07 15 19 Ot 45 
8.00) ‘) ()7 15 19 24 29 34 39 45 
R50 () 03 07 15 19 2s 33 39 
O00 () 3 07 15 19 28 33 
950) () 03 ()7 ld 15 19 23 28 
10.00 () (7 1] 15 19 23 
11.00 () 03 ()7 

SCALE READING AT 4 MINUTES (7.5q) a straight line through the curve with a 
a ruler. There is no justification for this 


C, FACILITY OF OUTFLOW 


finding C for 
with the 7.5 em. tonometer weight. 


f, Nomograph for 


has the same significance as 


(From Grant, recalculated by 


tonograms 
The dotted 


described for 


Ballintine. ) 


practice, which can only result in loss 
of useful information. The scale read- 
ings at 0 time and at 4+ minutes should 
then be read from the curve drawn. They 
should not be read directly from the 
tonographic record. The readings should 
be estimated to the nearest quarter scale 
division. When the initial and 4-minute 
readings are known, the value of the 
intraocular pressure corresponding to 
the initial scale reading is read from the 
conventional Schiotz calibration table. 
The intraocular pressure should be re- 
corded only to the nearest millimeter of 
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TABLE II 
TABLE FOR FINDING THE CO-EFFICIENT OF OutTFLOW (C) 
FOR TONOGRAMS MADE WITH THE 7.5 GRAM WEIGHT 
( ADAPTED FROM BECKER) 

INITIAL READING 7.5 gm. wt. SR (CHANGE IN SCALE READING) 
Po R 0 0 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 
36 3.00 0 03 07 12 17 23 31 40 50 62 76 
34 3.25 0 03 07 12 17 22 29 37 46 57 69 
33 3.50 0 03 07 11 16 21 28 35 43 53 63 
32 3.75 0 03 07 ll 16 21 26 33 41 49 59 
29 4.25 0) 03 06 10 15 19 25 30 37 44 52 
28 450 0) 03 06 10 14 18 24 29 35 42 50 
27 4.75 0 03 06 10 14 18 23 28 34 40 47 
26 5.00 0 03 06 10 13 17 22 27 33 39 45 
5 5.25 0 03 06 10 13 17 22 27 32 OR 43 
24 5.50 (0) 03 06 09 13 16 21 26 31 37 42 
23 5.75 0 03 06 09 13 16 21 26 3) ww 41 
22 6.00 0 03 06 09 12 16 20 25 OO 35 40 
21 6.25 0 03 06 09 12 16 20 25 29 34 39 
20 6.50 0 03 05 09 12 15 19 24 28 33 38 
19 6.75 0 03 05 09 12 15 19 24 28 33 38 
18 7.00 (0) 03 05 OR 12 15 19 23 27 32 37 
17 7.50 (0) 03 05 O08 12 19 23 27 31 
16 8.00 (0) 03 05 O08 15 18 22 35 
14 8.50 0 03 05 O8 1] 15 18 2? 26 30 
13 9 00 0 03 05 O8 11 15 18 22 25 
12 9 50 (0) 03 05 OR 15 18 22 
11 10.00 0 03 05 O8 1] 14 18 
10 11.00 0 03 05 O8 11 14 


mercury. The recording of decimal frac- 
tions for intraocular pressure implies a 
precision that does not exist. 


The value of C is found either by 
using the nomograph (figs. 5 and 6) or 
from tables I, II and III. To use the 
nomograph, find the scale reading at 
zero time on the vertical axis at the left 
of the chart. Trace the horizontal line 
through this point to the right until the 
vertical line passing through the point 
on the upper horizontal axis correspond- 
ing to the 4-minute reading is reached. 
The point of intersection will be on or 
close to one of the diagonal lines that 


are the locus of the pairs of readings 
corresponding to the value of C marked 
at the lower right end of each line. If 
the point lies between two diagonal lines, 
the value of C is found by interpolating 
between the values marked on the two 
lines. 


lf the tables are used, the initial scale 
reading (R,) is found in the left-hand 
column; this row is then traced to the 
left until the column headed & R, equal 
to the difference between the four min- 
ute reading (Ry) and R, is reached. The 
figure in this row and column is C for 
the tonogram being examined. 
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TABLE III 


‘TABLE FOR FINDING THE CO-EFFICIENT OF OutrFLow (C) 
FOR LTONOGRAMS MADE WITH THE 10.0 Gram WEIGHT 
(ADAPTED FROM BECKER) 


INITIAL READING 


10 gm. wt. SR (CHANGE IN SCALE READING) 


Po R 0 350 100 150 200 250 300 350 400 450 5.00 
31063300 21 38 49 

9 323 0 0 10 0) 7 

7 350 0 06 13 19 50 

3 400 02 of 12 17 2 432 
42 4235 062 #408 J2 17 2% 40 
09 450 0 16 20 3) #38 44 
3% 475 2 ‘16 0) % 42 
7 #50 oO 0 06 o 10 15 19 2 4 
% 523 0 0 0 07 #10 #45 9 23 27 323 
4 3550 10 14 «2? % 31 36 
33020 14 5 30) 34 
2 600 O 62 OF 07. 10 13 ; > 24 29 33 
630 02 =O 07. 10 3 166 2 2 27 3B 
27 | |) 19 > = 0 
4 775 #O 0 OF 0 142 15 18 ‘25 29 
3 80 0 0 06 09 12 4 21 
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The tonometric and tonographic charts 
and tables are valid only for initial read- 
ings of 3.5 or larger. If the initial read- 
ing (R,) is less than 3.5, the next heav- 
ier tonometer weight should be used 
while recording the tonogram. 


A preliminary measurement of the 
intraocular pressure with the applana- 
tion tonometer will indicate which weight 
to use for tonography and alert the ex- 
aminer to the possibility of abnormal 
ocular rigidity if the intraocular pres- 
sure indicated by the Schiotz tonometer 


is different from the applanation read- 
ing. If the applanation reading is greater 
than 22, the 7.5 gm. weight should be 
used for tonography. 


The average value of C found by 
Becker in 909 presumably normal eyes 
was .28 with a standard deviation of 
0.05. 


The members of the panel have found 
that the consensual fall in intraocular 
pressure of about 2 mm. Hg in the sec- 
ond eye which occurs frequently while 
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FIG. 7 


(Left) Correct method of retracting lids during tonography. (Right) 
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Incorrect method of retracting 


lids. This method almost invariably results in directing some finger pressure into the orbit and against 


the the 


tonography is being performed on the 
first eye does not affect the interpreta- 
tion of the tonogram obtained a few 
minutes later from the second eve. 


It is the experience of the members 


of the panel that errors made by the 
operator are the commonest 


reason for 


obtaining unsatisfactory ton 
ords. It 


11} 


should be obvious that 


tracting the lids no pressure should be 
directed into the orbits (fig. 7), that the 
patient should be reassured and made 
comfortable, that the instrument should 
be held vertically on the cornea, and that 
the patient's fixation should be controlled 
so that the axis of the cornea 1s vertical. 
Nevertheless, in attempting to help oth- 
CTs 


establish tor eraphic lab ral 


obvious errors in these procedures are 
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Tonogram, defective because the 


tronometer 


scale is compressed on the record 
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FIG. 9—-Upper record: Tonogram made with a tonometer with excessive damping. Lower record: 
Tonogram from opposite eye of same patient made with tonometer having satisfactory damping. 
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| 10 Effect ot adding increments ot damping to the filter circuit the tonometet output during 


~ 
mography. In the last portion of the record, the excessive filter capacity has been removed. 


met repeatedly. Occasionally, technicians 
will be encountered who continue to 
turn out inferior tonograms despite re- 
peated instruction. The only solution is 
to find a new technician for tonography. 


It is unfortunate that there are elec- 
tric tonometers in the hands of ophthal- 


mologists today which are not suitable 
for tonography because of defects in 
their electrical performance. These de- 
fects are of two main types. First, the 
electrical output of the tonometer may 
be so low that, with the available re- 
corders, the scale divisions as recorded 
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bad 


FIG. 11- 


Tonogram 


showing the momentary fall 


in intraocular pressure that occurs time 


each 


there is a dropped ventricular systole during partial heart block. 


FIG. 12 


Tonogram 


showing the effect of mild steady 


pressure applied inadvertently during the 


first part of the record. At the discontinuity near the middle of the record, the technician discovered 
her error and for the rest of the tonogram the lids were retracted properly. 


on the chart are so narrow that precise 
readings are not possible (fig. 8). For 
clinical tonography, the combined tonom- 
eter-recording system must produce a 
record on which one tonometer scale 
division covers at least 7 mm. of the 
chart width. If the tonometer does not 
have an output to produce scale indica- 
tions of this size, it is necessary to re- 
turn it to the manufacturer with an ex- 
planation of the defect so that the 1n- 
strument can be readjusted to produce 
an adequate output. 


The second defect commonly encoun- 
tered is that the output signal of the 
electric tonometer is so highly damped 
by the filtering circuits in the tonometer 
that the recording instrument performs 
sluggishly. When the tonometer is placed 
on the eye, the true tonometer reading 
is not recorded until after several sec- 
onds have elapsed (fig. 9 and 10). This 


sluggishness of response can be remedied 
only by replacing the filtering circuits on 
the tonometer output. It is futile to at- 
tempt to perform clinical tonography 
with instruments having either of these 
defects. 


With experience it is possible to judge 
the nature of irregularities present in the 
tonographic records. For example, ir- 
regularities of the cardiac rhythm, espe- 
cially dropped beats, can be diagnosed 
from the variations in the ocular pulse 
(fig. 11). Excess lid pressure from 
squeezing or improperly held lids oc- 
casionally produces characteristic varia- 
tions in the tonogram (fig. 12). I:xcess 
friction between plunger and footplate 
also produces characteristic changes. All 
such records must be considered un- 
reliable and less weight given to their 
interpretation than when the record 
shows evidence of good technique. 
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ERRORS IN TONOGRAPHY 


Ropert A. Moses, M.D. 


ST. LOUIS, 


I PROPOSE to discuss only the most 
frequent sources of difficulty in inter- 
pretation of tonograms. These fall into 
the following categories: 


1. Nonsteady state of the eye. 
2. Ocular rigidity corrections. 


>. Rapid drop of pressure in the first 
minute. 


4+. ()perator errors. 


Patient errors. 


6. Errors deriving from the tonom- 
eter itself. 


Some of these factors have already been 
alluded to by Dr. Kronfeld and Dr. Bal- 
lintine. 


NONSTEADY STATE OF THE EYE 


The theory of tonography presupposes 
that before tonography is begun, inflow 
and outflow of aqueous are equal, that 
facility of outflow is constant, and that 
vascular pressures are stabilized. In 
short, the theory demands that the eye 
be in a state of equilibrium. Application 
of the tonometer produces an increase 
in intraocular pressure and an imbalance 
in the equilibrium which is measurable 
provided that production of aqueous, 
facility of outflow and vascular pressures 
are not altered in an unknown way. Lin- 
ner has estimated that episcleral venous 
pressure is raised about 1.25 mm. Hg 
by the application of the tonometer, and 
this change in the equilibrium can be in- 
corporated in the tonographic formula. 


| will illustrate with an example of 
tonography in an eve in which equilibrt- 


MISSOL RI 


um before tonography does not exist. 
Let us say that open angle glaucoma has 
been diagnosed in a patient. The intra- 
ocular pressure 1s 43 mm. Hg. The ex- 
aminer places a drop of pilocarpine in 
the patient's eye, and then orders a 
tonogram. Some minutes later the tono- 
gram shows a P, of 35, and a very good 
coefhicient of facility of outflow, 0.40 
(fig. 1). What can this mean—an elevat- 
ed pressure and excellent facility? The 
tonogram means little because the eye 
was not in a steady state. The pilocarpine 
had improved the facility of outflow, and 
pressure was dropping toward a new 
equilibrium level, but it hadn't reached 
that level yet and so there was no true 
equilibrium P, to enter in the formula 
for calculation of C. 


A second example of nonequilibrium 
might be seen in a patient with very nar- 
row angles who is given a darkroom test. 
During the darkroom test the patient's 
iris occludes his angle and the tntra- 
ocular pressure rises. Application of the 
tonometer may displace enough aqueous 
to force the iris away from the trabecu- 
lar area, again producing the paradoxi- 
cal finding of elevation of pressure and 
an apparently good facility of outflow. 


The necessity of a steady state at the 
beginning of tonography, and a known 
alteration of that steady state during 
tonography cannot be overstressed. 
There have been several misleading re- 
ports in the literature by people who 
intentionally or inadvertently altered the 
facility or the secretory rate of an eye 
immediately before or during tonogra- 
phy and drew conclusions regarding the 
apparent change in facility. 
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FIG. 1 during 
(Upper) 
Nonsteady 
pilocarpine yields 
excellent facility of 


Tonography 
anomalous results. 
glaucoma. (Center) 
by means of 
apparently 


Is an eye ever in true equilibrium ? 
Probably rarely. Diurnal changes in 
pressure are well known, and the ex- 
istence of such change implies a change 
in either secretory rate, facility, epis 
cleral venous pressure, choroidal blood 
volume, or a combination of these fac- 
tors. However, diurnal alterations in 
pressure are in terms of hours, tonog- 
raphy is in terms of minutes, and the 
amount of diurnal change that occurs 
during the tonogram should be small. 


OCULAR RIGIDITY CORRECTIONS 


Correction of tonograms for non- 
average ocular rigidity is difficult. The 
calculations are easy enough, even though 
in my paper with Dr. Becker I made 
them seem sufficiently difficult. How- 
ever, it 1s the actual measurement of 
ocular rigidity that is difficult. Dr. Fried- 
enwald emphasized the ease with which 


nonsteady 
Tonogram 
State 
elevated 
outflow. 
state under influence of pilocarpine. 


produce 

angle 
facility 
presence otf 
Approaching 


state of the eve can 

characteristic of open 
produced by alteration of 
pressure in the 


( Lower) steady 


large errors may be made in using his 
two-weight method. Although the com- 
bined use of the Goldmann applanation 
tonometer and  Schiotz  ( Mueller- 
Schiotz) tonometer is potentially more 
accurate, it is still possible to make large 
errors. In the first place, both instru- 
ments must be very accurate. In a mo- 
ment | will discuss self-compensation of 
errors of the tonometer itself in the cal- 
culation of the tonogram. Such self- 
compensation does not apply to the com- 
bined use of the applanation and_ the 
Schiotz tonometers. 


Applanation tonometry is performed 
with the patient sitting, but in Schigtz 
tonometry the patient reclines, with a 
consequent shift of systemic blood pres- 
sure and eptscleral venous pressure. 


Correction of the tonogram for ab- 
normal ocular rigidity may help to eluci- 


date the nature of the glaucomatous 
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FIG. 2--Rapid drop of pressure in the initial part of the tonogram. 


process in the imdividual eve, to dis- 
tinguish between decreased facility and 
hypersecretion, but it does not erase an 
abnormal set of findings. lor example, 
consider a tonogram, initial scale read- 
ing 4.5, final scale reading 6.0 with the 
5.5 gm. plunger load. From the table 
based on average ocular rigidity we ob- 
tain the values P, = 19, in the upper 
ranges of normal, and C = 0.12, defi- 
nitely poor facility. We say that at the 
moment this patient 1s compensating for 
his poor outtlow by depressing secretion 
of aqueous. Suppose that we note that 
the patient’s ocular rigidity ts low - 
0.015, and we recalculate the tonogram 
allowing tor this rigidity. We now find 
that facility appears better, 0.20, but the 
I’, is 22 mm. Hg, a more dangerous pres- 
sure. We would interpret these data as 
suggestive that the patient has a facility 
in low normal range but ts_ secreting 
aqueous more freely, driving the intra- 
ocular pressure up. 


The panel thinks it is important to 
estimate ocular rigidity and to under- 
stand the nature of the correction, but 
that it 1s not necessary to calculate the 
correction in most cases. 


Several authors (Van Beunigen, Pri- 
jot, Moses, Goldmann, Kessler) have 
published methods for eliminating ocu- 
lar rigidity as a factor in tonography. 
Very littl has been published on the 
clinical utility of these methods. 


RAPID DROP OF PRESSURE 
IN THE FIRST MINUTE 


Sometimes there 1s a fairly rapid drop 
in pressure in the first minute of a tono- 
gram (fg. 2). This phenomenon has 
been discussed at considerable length. It 
has been suggested that this fall in pres- 
sure represents a slow stretching of the 
ocular coats, loss of blood volume, or is 
not all a true fall in pressure but partly 
represents a viscous flow of the corneal 
substance and thinning of the cornea un- 
der the plunger. 


linneér and Leydhecker have published 
methods of calculation which eliminate 
the first minute of the tonogram. How- 
ever, elimination of the initial reading 
eliminates the equilibrium pressure, Po, 
and so, unless there is an independent 
estimate of P,, C cannot be calculated. 
Calculations by these methods should be 
labeled something other than “facility,” 
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FIG. 3—Ideal tonographic curve 


calculated from Grant’s formula and Linnér’s correction 


i 


for A 


FIG. 4 


as, for instance, Levdhecker’s coefficient, 
or Linneér’s index. 


According to theory, the tonogram 
should have a gentle upward concavity. 
The exact shape will depend on the spac- 
ing of the scale units on the recorder 
paper. Figure 3 represents the ideal 
curve calculated for P, = 16.0, C = 0.30 
(5.5 gm. wt.) as plotted on the scale of 
one of our instruments. 


We have found that new technicians 
tend to transmit their nervousness to the 
patient and obtain records with the steep 
initial drop. The best procedure is to 


Uninterpretable tonogram 


due to sticking of plunger. 


discard such tonograms and to repeat 
the tonography at a later time. 


OPERATOR ERRORS 


| think the most serious errors made 
by an operator are (a) using a dirty 
tonometer, (b) pressing on the eyeball, 
and (c) tilting the instrument. 


The tonometer must be as _ friction- 
free as possible, and if the barrel and 
plunger are not smooth and clean, the 
tonometer will tend to. stick, vielding 


uninterpretable tonograms (fig. 4). 
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FIG. 5—Effect of cough on tonogram. 


[t is obvious that the technician must 
not exert pressure on the globe. The 
eyelids must be held in such a manner 
that both patient and operator are com- 
fortable. As in tonometry, the fingers 
holding the lids must rest on orbital bone 
and not on the eye. We abandoned lid 
specula in tonography years ago. The 
members of the panel feel that the use of 
specula introduces more artifacts than 
necessary and we advise against their 
use in tonography. 


Tilting of the tonometer 1s to be avoid- 
ed not so much because of the theoretical 
decrease in effective plunger weight with 
tilt, which turns out to be quite small 
for a few degrees of tilt, but because of 
the rapid increase in friction between 
plunger and barrel, with tendency of the 
plunger to stick. 


PATIENT ERRORS 


The patient’s behavior may affect the 
tonogram in a number of ways. Any 
change from normal respiration, such as 
coughing (fig. 5) or breath-holding, af- 
fects intrathoracic and hence ocular vas- 
cular pressures. If the patient attempts 
forcibly to close his eyelids, the intra- 
ocular pressure can be markedly raised. 


A serious problem sometimes arises, 
particularly in one-eyed patients, who 
cannot hoid their eve steady during 
tonography (fig. 6). 


While these, and other, behavioral dif- 
ficulties may place the tonogram in ques- 
tion or make interpretation impossible, 
the nature of the trouble is usually 
easily noted, and the examiner must be 
alerted not to place undo weight on such 
tonograms. 
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FIG. 6-—-Poor fixation of the eve during tonography. 
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INITIAL READING 


CHANGE IN SCALE READING 


R 

Po (5.5 gm wt) 2.50 3.00 3. 50 

17 5.00 22 0.27 0.33 

17 5.25 22 27 

16 5.50 2 2 

15 5.75 2) 2 2 

biG. 7—Small portion of Becker’s table of C (5.5 


gm. plunger load). An error of one scale unit in the 
zero point of the tonometer makes little difference 
nm C. 


ERRORS IN THE TONOMETER 


Let us suppose that the test block or 
the footplate curvature of the tonometer 
is incorrect and that when the tonometer 
reads “zero” on the test block it should 
properly read “1.” Then scale “5”’ should 
be “6,” “10” is really “11,” and so on. I 
have purposely taken a very large “zero” 
error. Now consider a tonogram taken 
with the 5.5 gm. plunger load, which ac- 
cording to our false scale starts at scale 
5 and ends at scale 8 (fig. 7). We read 
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FIG. 8—The effect of variations in the plunger 
assembly weight upon the tonometric reading. (Kron- 
feld, Decennial Report, p. 36). 


P, 17, C 0.27; a normal finding. But the 
tonogram should really go from scale 
6 to scale 9. The true values are P, 15, 
C 0.25; still a normal finding. As a mat- 
ter of fact, the facility of outflow 1s al- 
most unchanged, and we find on inspec- 
tion of Becker’s table that over a fair 
range, a shift in the scale of the instru- 
ment makes relatively little difference 
in C. Figure 8, taken from Dr. Kron- 
feld’s section of the Decennial Report 
of the Committee on Standardization of 
Tonometers of this Academy, shows 
that a change in the weight of the plung- 
er produces a uniform (linear) shift in 
the scale reading, similar in this respect 
The 
weight shown in the diagram are large 
—-far beyond the tolerance limits estab- 
lished by the Committee. Tolerable varia- 
tions in plunger weight may be expected 
to give very small changes in P, and C. 
The same may be said for the weight 


to a “zero” error. variations in 


of the footplate assembly. This is also 
true for plunger diameter and edge 


curve (figs. 9 and 10), since these fac- 


Reodings with plunger of variant diometers 
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Reodings with 3mm. plunger 


FIG. 9- 
upon the tonometric 
Report, p. 37). 


The effect of variations in plunger diameter 


reading. (Kronfeld, Decennial 
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Plunger edge curvoture radius mm 
FIG. 10--The effect of variations in plunger edge 
curvature upon the tonometric reading. The solid 
dots refer to observed values, the circles to calculated 


values. (Kronfeld, Decennial Report, p. 37). 


tors also effectively shift the zero point 


of the instrument. | think that it ts im- 
portant to point out that the range of 
errors of the instrument at all consist- 
ent with certification by the Committee 
standards is ineffective in materially al- 
tering the value of C obtained by tonog- 


raphy. 


While we recognize many of the er- 
rors in the evaluation of the coefficient of 
facility of outflow by tonography and 
constantly strive for a reduction in the 
magnitude of these errors, we are con- 
vineed that the inaccuracies as they exist 


do not invalidate the method. 
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EXPERIMENTAL TONOGRAPHY 


W. Morton Grant, M.D. 
BOSTON, MASSACHUSETTS 


EXPERIMENTAL tonography has many 
facets, including many experimental 
variations in technique and many in- 
vestigational applications.© Experimental 
tonography is too broad a subject to 
cover in its entirety in this symposium ; 
we have therefore selected one particu- 
lar aspect for discussion. Principally, we 
are to consider the relationship between 
tonography and quantitative aqueous 
perfusion of the eye. The aqueous per- 
fusion method offers certain distinct ad- 
vantages over other experimental meth- 
ods which might be compared with 
tonography. Other methods of measure- 
ment based on fluorimetry, measurement 
of outflow pressure, determination of 
ascorbic acid, or occlusion of episcleral 
outflow channels with a vacuum cup are 
known to give estimates of rate and fa- 
cility of aqueous outflow in human and 
animal eves in essential agreement with 
estimates obtained by 
but each of these methods 1s itself in- 
direct and has its own uncertainties. The 
most direct and most accurate means of 
measurement is offered by the quantita- 
tive aqueous perfusion method. How- 
ever, in comparing and correlating the 
results of this method with those of 
tonography. certain significant differ- 
ences are to be kept in mind. 


In clinical tonography we deal with a 
living eve having an active vascular bed 
and tone in the smooth muscle of ciliary 
body and iris. Yet we require that over 
all a steady state exist. We proceed on 
the assumption that the tonographic 
process itself does not significantly dis- 
turb the eye except to increase the rate 
of outflow.* We are dependent upon 
estimates of pressure and volume which 


are inferred from tonometer calibrations, 
themselves subject to uncertainty and 
revision, especially in the case of animal 
eyes,®!2 

By contrast, in aqueous perfusion of 
enucleated eyes we can purposely estab- 
lish a steady state of equal inflow and 
outflow, and our measurements can be 
made independent of ocular rigidity.'® 
Furthermore, in the enucleated or post- 
mortem eve we obviously have no active 
innervation and no blood circulation, so 
we have no variable vascular bed, no 
How of blood along with the flow of 
aqueous in the outflow channels, and 
therefore no recipient venous back pres- 
sure. Moreover, in the ciliary body and 
iris, there 1s presumably no activity or 
tone in the smooth muscle such as there 
is im vivo under innervational or phar- 
macologic influence. Considering these 
differences, it 1s remarkable that meas- 
urements of facility of outflow by per- 
fusion postmortem have been found to 
be as closely in agreement as they have 
with estimates obtained by tonography 
im 221770. 4+14,16, 17 


In aqueous perfusion of the living 
animal or patient, conditions are much 
more complex, more closely resembling 
the conditions encountered tonogra- 
phy. However, here too, important points 
of difference are to be considered. [*irst, 
a needle or cannula must be introduced 
into the living eve, and it 1s difficult to 


“Recent experimental evaluations utilizing radioactive 
blood change of intraocular 
blood volume during tonography.® Possible influence 
of tonography on aqueous formation is still unsettled. 


cells have revealed no 
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evaluate how disturbing this may be. In 
addition, the lens-iris diaphragm is sen- 
sitive to changes in volume of the ante- 
rior chamber, or to differences in pres- 
sure between anterior chamber and pos- 
terior chamber, with the result that per- 
fusion into the anterior chamber may 
deepen this chamber and increase the fa- 
cility of outflow. To avoid this artifact, 
it is advisable either to perfuse back of 
the iris, or to have preliminarily per- 
formed an iridectomy for the purpose of 
maintaining equal pressures in anterior 
and posterior chambers. 


Now, while we keep in mind the dif- 
ferences in conditions, let us see how 
interpretations of quantitative aqueous 
perfusion appear to correlate with those 
of tonography. Long before tonography 
was developed into a method for quanti- 
tative estimation of the facility of out- 
flow in patients, the perfusion method 
was employed in study of enucleated 
normal and glaucomatous human eyes.!? 
‘Toward the end of the last century, meas- 
urements were made of the rate at which 
salt solution could escape from the ante- 
rior chamber of enucleated eyes at pre- 
determined intraocular pressures, and it 
was established that glaucomatous eves 
offered a greater resistance to outflow 
than did normal eyes. Subsequently, in 
tonographic studies on patients, the same 
conclusions were reached.!' However, 
tonographic studies have in addition 
shown that in comparing normal and 
glaucomatous eyes it is important to con- 
sider for each eye not only its facility 
of outtlow, but also its rate of aqueous 
formation. In the great majority of cases 
of glaucoma, tonography indicates that 
the increase in resistance to outflow is 
sufficient to account for the observed ele- 
vations of intraocular pressure.!'!:!- This 
relationship, which is of particular sig- 
nificance in tonographic diagnosis of 
glaucoma, will be considered in more 
detail by Dr. Becker in another part of 
this symposium. 


Continuing with our correlation of 
information furnished by aqueous per- 
fusion and by tonography, let us next 
consider certain experimental variables. 
When the two methods are applied to 
investigating factors which may in- 
uence the facility of outflow in a me- 
chanical fashton, they furnish informa- 
tion which seems to correlate well. For 
example, pull can be applied experi- 
mentally to the scleral spur through the 
ciliary muscle in perfused eyes by deep- 
ening the anterior chamber. This is 
known from perfusion measurements to 
cause an increase in facility of outflow."! 
By comparison, miotic drugs, which 
cause contraction of the ciliary muscle 
in patients, characteristically, according 
to tonographic measurements, likewise 
increase the facility of outflow.'':!? The 
mechanical basis of control of outflow 
appears to be the same in both cases, and 
experimental evidence localizing the con- 
trolling influence to the trabecular mesh- 
work has been obtained by utilizing per- 
fusion in conjunction with either tra- 
beculotomy or detachment of the ciliary 
muscle, both of which are found to abol- 
ish this type of control.!}!2!> 


As another example of correlation of 
methods, experimental closure of the 
angle by the iris is readily demonstrated 
in perfusion experiments to cause a great 
and reversible increase in resistance to 
outflow, and clinically a similar re- 
versible increase in resistance 1s typically 
found in angle-closure glaucoma by 


Qn the other hand, a fundamental dif- 
ference between narrowing of the angle 
by the iris alone and narrowing due to 
forward movement of the ciliary body 
has been demonstrated by comparison of 
aqueous perfusion measurements in enu- 
cleated eyes and tonography in patients. 
When the iris alone bulges forward, as 
in acute angle-closure glaucoma, the fa- 
cility of outflow remains normal until 
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the angle is actually closed.!! By con- 
trast, when the ciliary body is pushed 
forward by posterior indentation of the 
sclera, or by accumulation of fluid be- 
tween sclera and uvea, the facility of 
outflow can be gradually decreased with- 
out an actual closing of the angle.*:!> 
This latter phenomenon is observable af- 
ter complete experimental removal of 
the iris, and it is presumably due to com- 
pression of the trabecular meshwork, in 
a sense opposite to the effect of pulling 
on the scleral spur by deepening the an- 
terior chamber or by contracting the cili- 
ary muscle by miotics.!° Both phenomena 
have considerable clinical significance 
and are responsible for two different 
types of glaucoma in patients. Recogni- 
tion of the differences in mechanism 
provides a clear indication that iridec- 
tomy 1s appropriate for treatment of 
closure of the angle by the iris alone, 
but in cases in which glaucoma is caused 
by forward displacement of the ciliary 
body, as may follow inward buckling of 
the sclera and subchoroidal accumulation 
of fluid, iridectomy alone is ineffectual, 
and removal of subchoroidal fluid is in- 
dicated. 


In still more complex clinical situa- 
tions it has been possible to obtain some 
comprehension of what is going on only 
by exploiting all possible methods of in- 
vestigation. For instance, in study of the 
mode of action of successful cyclodialy- 
sis, we can obtain only a fragment of the 
necessary information by any one meth- 
od. Tonographic measurements in the 
presence of hypotony are ambiguous and 
difficult to interpret.© Aqueous perfusion 
following enucleation shows no increase 
in facility of outflow when cyclodialysis 
is performed.'> Studies with fluorescein 
indicate an alteration in permeability and 
rate of turnover.'® In this case aqueous 
perfusion in vivo should add a particu- 
larly useful piece to the picture. The 
picture is yet to be completed. 


So far, most of our information on 
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clinical 
conditions has come from comparison of 
measurements by different methods dur- 
ing life and postmortem, and often from 
comparison of similar but not identical 
eves. Undoubtedly, aqueous perfusion of 
human eyes in vivo offers the most direct 
approach for study of many of the clin- 
ical problems of ocular hydrodynamics 
and should afford the most valuable 
comparison with tonography, especially 
when both methods are applied to the 
same eve. We shall hope to see wider 
application of this procedure with im- 
proved techniques in the future. Among 
the questions which might be settled by 
quantitative perfusion of patients’ eves 
is whether increase 1n intraocular pres- 
sure such as induced by tonography does 
suppress formation of aqueous humor tn 
the human being. No consistent answer 
to this question has been obtained in re- 
search on animals; conflicting reports 
come from different investigators.*'§ 


hydrodynamic mechanisms in 


In certain experimental respects the 
aqueous perfusion technique has been 
extended further than have the tech- 
niques of tonography. [or example, 
aqueous perfusion has served well in 
conjunction with experiments in micro- 
dissection of the angle of the anterior 
chamber to establish that some 75 per 
cent of the total resistance to outflow in 
enucleated normal human eyes 1s in the 
trabecular meshwork, and to show that 
the pathologic increase in resistance in 
open-angle glaucoma is due to abnor- 
mality in this same tissue, at least in 
those eves so far Tonograph- 
ic studies after similar microdissections 
in patients have yet to be made. 


In conclusion, in analysis of ocular 
hydrodynamics, in investigation of path- 
ogenesis of glaucoma, and in study of 
physiologic, pharmacologic and surgical 
influences thereon, for clinical purposes 
tonography is appropriate. For expert- 
mental applications where insertion of a 
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needle into the eve is permissible, quan- 
titative aqueous perfusion offers advan- 
tages in directness and accuracy. Cor- 
relation of these two methods has al- 
ready proved most informative, and is 
to be highly recommended. 


6. 
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TONOGRAPHY IN THE DIAGNOSIS OF SIMPLE 
(OPEN ANGLE) GLAUCOMA 


BERNARD Becker, M.D. 


ST. LOUIS, MISSOURI 


ToONOGRAPHY provides confirmation 
of the mechanisms of pressure elevation 
in open angle glaucoma. In addition, 
tonography offers information about the 
individual eye which is of considerable 
help in the diagnosis and evaluation of 
therapy of its glaucoma status. 


The clinical usefulness of tonography 
stems largely from the many eyes which 
present flat tonographic tracings but 
tonometric measurements within normal 
limits. Empirically, a large number of 
apparently normal eyes, but for which 
the tonographic tracings are flat, prove 


TONOGRAPHY — GLAUCOMA 
66 WM- Open Angles 
C=#0.06 


P,* 27 
6- 
Scale 
Reading 
(10Gm) 
<I Minute—> 
FIG. 1 


In the classic instance of glaucoma 
with open angles, the outflow facility is 
depressed and the pressure is elevated 
(fig. 1). Tonography permits us to ap- 
preciate the obstructed outflow as the 
mechanism of the pressure elevation and 
to confirm the diagnosis. However, in 
such eyes repeated tonometry suff- 
cient for recognizing the true glaucoma 
status. Tonography on these eyes is not 
essential for making the clinical diagno- 
sis Or recognizing inadequate control. 
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Tonographic tracing of an eve of a 66-year-old white male with open angle glaucoma. 


to be glaucomatous (or inadequately 
controlled). It is im these eyes that 
tonography provides valuable clues as to 
diagnosis or status of control. 


There are at least two mechanisms of 
clinical importance which result in flat 
tonographic tracings without apparent 
pressure elevation. The first of these is 
a decreased ocular rigidity. This occurs 
especially in myopic eyes, in thyrotropic 
exophthalmos, following the consump- 
tion of a liter of water, after the admin- 
istration of strong miotics, and after a 
number of surgical procedures. In such 
eyes, glaucoma may be detected or its 
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true status of control appreciated by ap- 
planation tonometry, by tonography, or 
preferably by a combination of the two. 


The second mechanism resulting in a 
flat tonographic tracing in the absence 
of pressure elevations is a decreased rate 
of secretion of aqueous humor. Hypo- 
secretion may normalize intraocular 
pressure in spite of impaired outflow fa- 
cility. This mechanism may delay dam- 
age to the optic nerve and affords a 
physiologic basis for the clinical use of 
secretory suppressants. Unfortunately, 
the spontaneous diurnal (or even pro- 
longed ) depressions of secretion are not 
permanent, and eyes with impaired out- 
flow mechanisms often sustain pressure 
elevations at times other than those at 
which they are examined. Thus progres- 
sion of field loss may occur between 
Visits in spite of apparently normal 
tonometric measurements made during 
office visits. The true status in such eyes 
may be detected by tonography or by 
frequent pressure measurements at vari- 
ous times during the day and night. 
I'rom the practical point of view of the 
clinician’s office or tonometric surveys, 
without routine tonography the diagnosis 
in these patients is often not suspected 
until damage to the optic nerve has oc- 
curred. 


Hypersecretion glaucoma constitutes 
an extremely rare subgroup of open 
angle glaucoma. In these unusual cases, 
tonography confirms the elevated intra- 
ocular pressure but reveals that it oc- 
curs in spite of reasonably normal out- 
flow facility. values. The glaucoma in 
these instances can be readily detected 
by tonometry, but its mechanism and 
suggestions as to appropriate therapy are 
only appreciated by tonographic meas- 
urements. 


Considerable data have been accumu- 
lated which provide normal values for 
pressure (P,,) and outflow facility (C). 
The data for these two measurements 


have an approximately normal distribu- 
tion curve. Thus, in a series of over 900 
normal eyes, the mean and standard de- 
viation for P, and C have been calculated 
(hig. 2). The ratio P,/C is not distribut- 
ed in normal fashion but can be con- 
verted to a normal distribution by plot- 
ting the prevalence of log P,/C (fig. 3). 
I'rom such data one can presume that 
less than 2.5 per cent of the normal 
population present values more than 
two standard deviations from the mean 
(pressure > 21, facility < 0.18, or 
P./C > 100), and less than 0.15 per 
cent vary more than three standard de- 
viations (pressure > 24, facility < 0.13, 
or P,/C > 138). If such criteria are 
applied to a group of patients with es- 
tablished glaucoma, open angles, and 
field loss, our abilities to detect estab- 
lished glaucoma are revealed. From fig- 
ure 4, it is apparent that with values of 
more than two standard deviations away 
from the mean one can detect a little 
more than half of proved unoperated 
glaucomatous eyes by pressure measure- 
ments alone (over 21 mm. Hg), and 
some two thirds of eyes by tonography 
alone (facility less than 0.18). Using the 
ratio P,/C > 100 permits the recogni- 
tion of 70 per cent of the same proved 
cases. A pressure rise of over 7 mm. Hg 
after the consumption of a liter of water 
occurs in less than a third of eyes with 
proved glaucoma. However, the rise 
from forty to forty-five minutes after 
intake of water results in considerable 
elevation of the P,/C ratio. On the other 
hand, no significant change in this ratio 
is noted in normal eves. Therefore, using 
the criteria of two standard deviations 
from the mean for a normal population 
after consumption of a liter of water, 
the P,/C ratio permits the detection of 
95 per cent of glaucomatous eyes. 

One may choose arbitrarily more rigid 
criteria for glaucoma diagnosis of three 
standard deviations from the normal 
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TONOGRAPHIC VALUES 909 NORMAL EYES 
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Mean Standard Deviation 
(M) 
(mm Hg) 16.1 2.8 
Hg ) 0,28 0.05 
log 1.75 0.13 
FIG. 2—-Mean values and standard deviations for pressure (P_), outflow facility (C) and log 
P_/C for a series of 909 normal eves. 
DISTRIBUTION OF Po/ 909 NORMAL EYES 
(Log Plot) 
30 
24 - 
+150. 
- 
To 
EYES 
+350. 
6- mean Tete 
138 
FIG. 3—-Normal distribution for log P,/C. 
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TONOGRAPHY 


PREVALENCE OF TONOGRAPHIC FINDINGS IN EYES OF 
NORMAL, GLAUCOMA PATIENTS, AND GLAUCOMA FAMILIES 


Finding 
(M + 20) 


21 
C < 0,18 


> 100 


After 


8 + mm rise ve 


> 100 


FIG. 4—-In each group, the number 


Normal 
(909 Eyes) 


2.5% 


2.5% 


the mean for a normal population. 


of eyes with valu 


Glaucoma 
(250 Eyes) 


54% 
65% 


73% 


30% 


95% 


Family 
(220 Eyes) 


*s in excess of two standard deviations trom 


PREVALENCE OF TONOGRAPHIC FINDINGS IN EYES OF 


NORMAL, GLAUCOMA PATIENTS, AND GLAUCOMA FAMILIES 


Finding 
(M+ 30) 


24 
C < 0.13 


PLC > 138 


Af ter 


PSC > 138 


FIG. 5—-In each group, the number ot 
trom the mean for a normal population. 


Normal 
(909 Eyes) 
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Family 
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FACILITY OF OUTFLOW BEFORE WATER* 
GLAUCOMA FAMILIES 
5O0r 
> : 
= 40} 
= 
Oo OF e i: 
O i | L 
<40 40-60 > 60 


AGE (Years) 


* 
The area between the lines represents the mean outflow 
facility + one standard deviation for the normal population. 


Dots renresent individual eyes of family group. 


FIG. 6—Individual values for outflow facility before water drinking in the families of patients 


with glaucoma. 


mean, so as to include less than 3 in 2000 
normals (fig. 5). Under these circum- 
stances, pressure measurements (over 
24 mm. Hg) detect only a third of 
proved glaucoma with open angles, and 
outflow facility estimates (less than 
0.13) only some 40 per cent of eyes. 
However, after water drinking a P,/C 
of greater than 138 occurred in almost 
three fourths of these same glaucoma- 
tous eyes. 


It is well established that open angle 
glaucoma may be inherited and that fam- 
ilies of glaucomatous patients have a 
high prevalence of the disease. Applying 


the above tests to the immediate families 
(siblings, parents and children) of glau- 
coma patients should indicate a consid- 
erably higher prevalence of abnormali- 
ties than in the normal population. Fur- 
thermore, in such a family population 
one can hope to detect the earliest stages 
of the disease process before the onset 
of established glaucoma with cupping 
and field loss. In a series of 220 eyes 
with open angles studied in the close 
relatives of glaucoma patients, it was 
found that a decreased outflow facility 
was very prevalent both before and after 
water drinking (figs. 6 and 7). Further- 
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FACILITY OF OUTFLOW AFTER WATER” 


' 


OUTFLOW FACILITY 


GLAUCOMA FAMILIES 


<40 40-60 >60 
AGE (Years) 


*The area between the lines represents the mean outflow 
facility + one standard deviation for the normal population. 


Dots reoresent individual eyes of family group. 


Filt;. 7—-Individual values for outflow facility after water drinking in the families of patients 


with glaucoma. 


more, at values that were found in 2.5 
per cent of the normal population (2 S. 
D.) “abnormal” pressures (over 21 
mm. Hg) occurred in one in seven eyes 
of the family group; an outflow facility 
less than 0.18 was recorded in one in 
hive eves of this series; and a P,/C ratio 
of greater than 100 after water drinking 
was calculated for almost one third of 
these same eves (fig. 4). Even at a most 
significant level of three standard de- 
viations, the P,/C was still abnormal 
(over 138) in one fifth of eyes of glau- 
coma relatives ( fig. 5). 


The study of individual patients in 
families with a strong family history of 


glaucoma not only permits the early de- 
tection of abnormalities, but also offers 
an Opportunity to study the progression 
of changes over a period of years. In 
our experience the first abnormality 
noted is an elevation of the P,/C ratio 
after water drinking. Subsequently there 
is spontaneous elevation of the Fe/G 
ratio, and about this time outflow facili- 
ties less than 0.18 are found. At a later 
time intraocular pressures over 21 mm. 
Hg occur. Still later, outflow facility 
values less than 0.13 are observed and 
are followed by pressure elevations to 
over 24 mm. Hg. Many vears may in- 
tervene before field loss and cupping 
are recognized. 
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FOUR YEAR FOLLOW UP ON 40 "NORMAL" EYES 
WITH INITIAL PY C 7100 


indin Incidence 
P> 21 22 

24 

P= 30 

< 0,18 

C < 0,13 

8 + mm rise I" after H,0 


Field loss 


FIG. &8—The occurrence 

reduced outflow facilities over a period « 
n eyes which initially had no 
than 21 


four vears 
defects, pressures less 


mm. Hg, but P./C values > 100 after 


water drinking. 


A question naturally arises regarding 
the significance of a P,/C ratio over 100 
after water drinking in a population of 
patients with otherwise normal eyes. A 
four-year follow-up was made on 26 pa- 
tients, eight patients with proved open 
angle (simple) glaucoma in their contra- 
lateral eyes, twelve patients with a family 
history of glaucoma and open angles but 
no evidence of the disease themselves, 


and six patients with no history or fam- 
ily history of glaucoma (fig. 8). These 


TR. AM. ACAD. 

. & OTOL. 
patients provided 40 eyes which appeared 
entirely normal to all initial tests and 
studies except for the finding of a P,/C 
greater than 100 following the consump- 
tion of a liter of water. All of these eyes 
had open angles, initial pressures less 
than 21 mm. Hg, and no evidence of 
cupping or field loss. It is apparent that 
more than half of such eyes at some oc- 
casion in the four-year period had pres- 
sure measurements that were over 21 
mm. Hg. Furthermore, one third of the 
eyes had isolated pressure measurements 
of over 24 mm. Hg, and 6 of the 40 eyes 
had pressure measurements as high as 
30 mm. Hg. Almost three fourths of 
these eyes had outflow facilities less than 
0.18 on occasions, and almost 
half had recorded facilities than 
0.13. In the four-year follow-up, field 
loss (Bjerrum scotomas) occurred in 
five eves (13 per cent) of this small 
Series. 


some 


less 


It is thus apparent that although 
tonography may not be essential for the 
recognition of classic open angle glau- 
coma, it provides a useful short cut and 
valuable adjunct to other methods for 
the diagnosis and evaluation of therapy 
of the disease. At the present time an 
elevation of the P,/C ratio appears to 
offer a simple means for the early detec- 
tion of glaucoma as well as the recogni 
tion of its inadequate control. 
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TONOGRAPHY IN THE MANAGEMENT OF GLAUCOMA 


k. Winston Roperts. M.D. 


WINSTON-SALEM, NORTH CAROLINA 


IN discussing tonography in the man- 
agement of glaucoma, it should be em- 
phasized that this is no attempt to dis- 
credit the classic guides which have been 
used through all the modern history of 
treatment of glaucoma. Control of the 
intraocular pressure, careful attention to 
visual field loss, and repeated observa- 
tion of changes in the dises are invalu- 
able in the management of glaucoma, and 
are, as they have always been, reliable 
guides to the course of glaucoma. How- 
ever, it 1s our feeling that tonography 
offers a new tool of unusual predictive 
value, which makes possible more sensi- 
tive management of simple glaucoma 
than has previously been possible, and 
more logical and accurate choice of oper: 
ation in closed angle glaucoma than is 
possible without the use of this tech- 
nique. 

SIMPLE OR OPEN ANGLI 


GLAUCOMA 


It goes without saying that our major 
therapeutic problem glaucoma con- 
cerns the management of simple or open 
angle glaucoma. The aim of treatment in 
this ubiquitous disease is, as it has al- 
ways been, the retention of visual fields. 
Our limited understanding of the mecha- 
nisms imvolved in progressive loss of 
visual fields has made it essential for us 
to concentrate our therapeutic efforts on 
the reduction of the intraocular pressure. 
In general, adequate control of intra- 
ocular pressure has led to success in our 
efforts to preserve visual fields. How- 
ever, 1t appears that the new goal of nor- 


From the Rowman CGirav School ot Medicine. 


malization of the facility of aqueous out- 
flow, or C value, offers rewards not pre- 
viously attainable by attention to control 
of the intraocular pressure alone. 


It has now been demonstrated by sev- 
eral investigators that medical control of 
simple glaucoma may be better achieved 
by utilization of tonographic criteria for 
control than by attention to ocular pres- 
sure alone. Data from a long-term study 
of early glaucoma done at Bowman Gray 
School of Medicine have demonstrated 
that, first, visual fields are almost al- 
ways retained when the C value is nor- 
malized and, second and conversely, vis- 
ual field is usually lost in the presence 
of usually abnormal C values. The cor- 
relations are much less exact 1f normal- 
ization of pressure is the sole criterion 
for control. Using for normalization of 
the C value, a value maintained during 
therapy at .18 or more, and for normal- 
ization of pressure, an intraocular pres- 
sure of 21 mm. of mercury or less, the 
data may be presented in the following 
study involving 185 eyes. These are all 
cases of early glaucoma which have had 
adequate follow-up for at least one 
and one-half years and up to nine years. 
Visual fields could be studied satisfac- 
torily on all these eyes. Visual fields were 
intact or showed minimal loss at the time 
of detection of all cases, and loss in- 
curred on therapy during this study was 
in most cases very early field loss, de- 
tected on the 1/1000 or 2/1000 white 


ter. 


It may be observed that when the fa- 
cility of outflow 1s maintained at .18 or 
above, visual field is retained in 89 per 
cent, or almost nine tenths of the cases, 
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but when it is usually below .18, field 
is retained in only 18 per cent, or less 
than one fifth of the cases (fig. 1). Simi- 


THERAPEUTIC CRITERIA AND VISUAL FIELDS 
EARLY GLAUCOMA - MIOTIC THERAPY 


Retained | Lost 
Visual Field | Visual Field 
| (11%) 
(82%) 
(48%) 
(31%) 


C-Value usually > 17 | 98 (89%) | 13 


C-Volue usually < 18 | 13 (18%) | 61 

49 (52%) | 46 

| Pressure usually < 22 | 62 (69%) | 28 


Pressure usually > 2! 


FIG. 1—Data on 185 eyes with early glaucoma fol- 
lowed one and one half to nine vears. (Department 
of Ophthalmology, Bowman Gray School of Medicine) 


lar correlation of visual field retention 
with pressure level is not so impressive, 
with about half the cases retaining field 
in this group even with elevated pressure 
(above two standard deviations from the 
normal mean), and with almost one third 
of the cases maintaining apparently nor- 
mal pressure but nevertheless losing vis- 
ual field. 


Becker has presented an extensive 
study of the prognostic value of tonog- 
raphy in the control of simple glaucoma, 
involving 250 eyes treated by muiotics, 
from the Glaucoma Clinic of the Wash- 
ington University School of Medicine. 
These data have pointed out that con- 
tinued control, as defined by lack of 
visual field loss or by pressure which 
never exceeds 24, is directly related to 
the initial C value. When the C value 
was better than .17, 84 per cent of cases 
showed continued control for three 
years; whereas, in the same series an 
intraocular pressure below 22 mm. of 
mercury resulted in only 66 per cent of 
cases showing such control. 


If the ratio of the initial pressure to 
the facility of outflow (P,/C) was below 
100, perhaps the most successful con- 
trol possible was found, with control be- 
ing maintained in better than 90 per cent 
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of the cases. The results of these data 
are summarized in figure 2, prepared 
from data by Becker. The favorable 
prognostic significance of a C value 
within two standard deviations of the 
normal mean or of a P,/C less than or 
equal to 100 is clearly evident from these 
data. 


PROGNOSTIC SIGNIFICANCE OF TONOGRAPHIC 
VALUES ON MIOTIC THERAPY 
Percentage Successfully 
Controlled * 
66 % 
84 % 
91% 


Initial Tonographic Criteria 


Po 
ce } 2 standard 


lue > 17 
C value deviations 
Po/C $100 


* 
Successful control defined as no pressure rises to 
over 24 mm. Hg. and no loss of visual field on 
miotic therapy for over three years 
(from Becker) 


FIG. 2—-Data on 250 eves with three-year follow-up, 
Becker. (Department of Ophthalmology, Wash. 
University 


from 


ington School of Medicine) 


sallintine has followed a group of 
cases in which the intraocular pressure 
was rigidly controlled without regard for 
C values. He has found striking correla- 
tion between the C value and the degree 
of retention of visual fields. For this 
study, 280 eves having proved glaucoma 
(that is, pressure above 30 mm. Hg 
Schietz on several occasions, or pressure 
over 30 mm. Hg on one occasion plus 
a P./C greater than 100 after water 
drinking) were used. These were all 
regulated at a pressure level below 25 
mm. Hg initially, and if the pressure 
went above 25, they were discarded. 
Therapy was adjusted to maintain pres- 
sure above 18, but at or below 20 mm. 
Hg Schiotz, as nearly as possible, with- 
out regard for C value. If therapy was 
not followed as prescribed, if the pres- 
sure went above 25, or 1f follow-up visits 
were inadequate, the case was discarded. 
Therapy was by miotics alone. Visual 
held loss, which was defined as a repro- 
ducible Bjerrum scotoma or a peninsular 


baring of the blind spot to 1.7/1000 
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Correlation of Visual Field Loss to C-Value and Pressure 
72eyes followed from | toG years in pressure range |6-25mm.Hg. 


(Ballintine) 
Average C Number Observed Number Field Loss | % Field Loss 
O-.12 30 13 43 
13-17 20 45 
18 and above 22 | 4 
Total 72 23 
Pressure Range 
> 20 38 9 23 
34 14 4\ 


3--Data from Ballintine. (Western 


white isopter or larger, was then cor- 
related to the C values observed and to 
pressure levels maintained. 


From this study 72 eyes were obtained 
in which the pressure never exceeded 25 
mm. Hg Schistz during periods of fol- 
low-up of at least one and up to six 
years. As indicated in figure 3, thirteen 
out of thirty eves with an average C 
value between O and .12 lost field, nine 
out of twenty eyes with an average C 
value from .13 through .17 lost field, 
whereas only one out of twenty-two 
eves with an average C value of .18 or 
above (within two standard deviations 
from the normal mean) lost field. From 
these same 72 eves, correlation of field 
loss with average pressures above 20 
mm. [lg Schiotz and average pressures 
below 21 mm. Hg Schiotz (fig. 3) ts 
essentially meaningless, with actually 
more field loss observed in the lower 
pressure levels within this range, despite 
the very rigid regulation of pressure 
( fig. 4). The essential identity of pres- 


Reserve University School of Medicines) 


PRESSURE DATA 
72 eyes followed I-6 years 
Average 1.0.P 20.7mm. Hg. 


Field Loss | No Field Loss 


Maximum 25 2s 
Minimum 17 16 
Median 20 22 
Average 20.2 2 | 


FIG. 4—Daita from tallintine. (Western Reserve 
University School of Medicine) 


sure data in eyes losing tield with those 
not losing field is quite evident here, 
unlike the distinct differences in C value 
for eves losing and for eyes retaining 
visual fields. 'rom this it is evident that 
visual field retention correlates much 
more closely with the level of C value 
than with pressure level. 
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POST OPERATIVE NON-FILTERING PROCEDURES 


“a 


NUMBER OF EYES 


O10 12 14 16 


18 020 22 24 26 28.030 32 34 


SCLERAL RIGIDITIES 

fj - after 6 months 

A = 14 within 6 months 

High "E"=15 eyes 

Low "E" = 40 eyes 

Range of low E°=.007 to 020 


| 
| 


36 38 040 42 


COEFFICIENT OF SCLERAL RIGIDITY 


FIG. 5 


Medicine. 


Data on surgical ‘cases from 


Effect of Drug Therapy 


In considering the value of tonog- 
raphy as an aid to the management of 
glaucoma, an understanding of the ef- 
fects of drug therapy on the facility of 
outflow must be obtained. Perhaps the 
most important actions of the muiotic 
drugs in so far as glaucoma is concerned 
are, first, to raise the C value or increase 
the facility of outflow and, second, to 
lower the intraocular pressure. Indeed, 
if a poor facility of outflow in an equi- 
vocal case suspected to be simple glau- 
coma 1s improved by the use of 1 per 
cent pilocarpine, support is given to the 
diagnosis of glaucoma. 


Among the outstanding recent im- 


Department of 


provements in drug therapy of simple 


glaucoma has been the renewed appre- 
ciation of the value of epinephrine. 


Ophthalmology, Bowman Gray School of 


Tonographic studies point out that the 
effect of epinephrine in lowering the in- 
traocular pressure is primarily due to a 
reduction in aqueous flow which aver- 
ages approximately 37 per cent. How- 
ever, an unexpected additional result, 
which has recently been pointed out 
chiefly by Ballintine, has been an im- 
provement in the facility of outflow, 
which 1s usually delaved but which may 
occur early. 

The use of aqueous inhibitors, such 
as Diamox and other carbonic anhydrase 
inhibitors, also has been demonstrated 
to lower pressure primarily by reducing 
aqueous flow. The use of Diamox alone 
appears to produce an average reduction 
in flow of 50 per cent, but if it is com- 
bined with levo-epinephrine, the flow can 
be reduced by better than 65 per cent in 
most cases. To date, no long-term im- 
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POST OPERATIVE FILTERING PROCEDURES 


NUMBER OF EYES 


24 6 8 O01 l2 4 16 


T 
I8 020 22 24 26 28 030 32 34 36 38 04042 


SCLERAL RIGIDITIES 
= 27 after 6 months 
= 4 within 6 months 
High "E" =10 eyes 


Low "E"=21 eyes 
Range of low 'E" = 009 to 020 


COEFFICIENT OF SCLERAL RIGIDITY 


FIG. 6—-Data on surgical cases from Department of Ophthalmology, Bowman Gray School of 


Medicine. 


provement in facility of outflow on car- 
bonic anhydrase inhibitors alone has 
been documented. 


In the infrequent form of open angle 
glaucoma which we refer to as hyper- 
secretion glaucoma—and which can only 
be placed in such a classification by 
tonographic evaluation of the increased 
rate of aqueous tlow — it would appear 
that the most logical therapy would be 
use of aqueous inhibitors, either alone 
or in conjunction with miotics. 


Tonography and Surgery in 
Simple or Open Angle Glaucoma 


It should be particularly emphasized 
that the facility of outflow alone should 
never be used as an indicator for surgi- 
cal treatment in simple glaucoma. The 
need for surgical therapy should remain, 
as it has always been, dependent upon 


inability to prevent loss of visual fields 
by the most effective medical therapy 
which can be found. Often visual fields 
can be retained for a very considerable 
period after the C value and pressure 
have not been controlled by miotics 
alone, if inhibitors of aqueous flow are 
used in addition. Therefore, it should be 
emphasized again that surgical treatment 
is indicated only if visual fields cannot 
be retained. 


In the surgical treatment of siraple 
glaucoma, tonography may prove useful 
as a follow-up examination after a filter- 
ing operation. If the intraocular pres- 
sure is normalized and low following 
filtering or some other surgical proce- 
dure for simple glaucoma, the C value 
is usually high. On the other hand, if 
the intraocular pressure is low and the 
C value is also low, it should be suspected 
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POST OPERATIVE —NON-FILTERING PROCEDURES 
PRESSURE ERRORS 


"E"-Normal-.0215 


ERROR IN SCHIOTZ PRESSURE 


4 6 8 O10 [2 14 16 


18 020 22 24 26 28030 32 34 36 38040 


COEFFICIENT OF SCLERAL RIGIDITY 


FIG. 7- 


rigidities. 


Errors in 


that low ocular rigidity is present, or 
that hyposecretion is present along with 
poor outflow facility. Either of these 
may lead to an appearance of good con- 
trol while the pressure actually is still 
elevated or outflow still poor. Lowered 
rigidity, with false normalization of 
pressure, may account for some in- 
stances of progressive visual field loss 
in the presence of apparently good surgi- 
cal control. That such low scleral rigidity 
values are frequent after surgical pro- 
cedures, filtering or otherwise, is sug- 
gested by data [ have compiled at Bow- 
man Gray School of Medicine. These 
data, based on repeated paired applana- 
tion and Schigtz readings, show that any 
intraocular surgery, filtering or other- 
wise, may produce altered, and most of- 
ten low, scleral rigidity. These alterations 


EYES 


Schietz pressure measurements 


resulting from abnormal 


postoperative scleral 


may produce startlingly false values for 
the intraocular pressure, which may give 
a false sense of security unless the low 
rigidity 1s recognized. Irom bar graphs 
representing scleral rigidity measured on 
glaucomatous eyes on which nonfiltering 
surgical procedures such as cataract ex- 
tractions and iridectomies had been per- 
formed, the marked preponderance of 
low rigidities, both within six months 
from the time of the operation and after 
six months may be observed (fig. 5). In 
figure 6, similar preponderance of low 
rigidities after filtering surgery is indi- 
cated. In figures 7 and &, the degree of 
error in the apparent Schigtz pressures 
resulting from these abnormal rigidities 
is indicated by scatter graphs on the 
pressure errors in these same postopera- 
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POST OPERATIVE — FILTERING PROCEDURES 
PRESSURE ERRORS 


+ 12- 
oO 
+10- 
8- 
E 
e+ 6 - 
nN + 2 = 
S et 
0 
S 
= 4 — 
S-6- 
8- 
ly 
-14- 
4 6 8 O10 i2 I4 16 !8 020 22 24 26 28.030 32 34 36 38040 iz 
COEFFICIENT OF SCLERAL RIGIDITY 
30 EYES 
8&8 —-Errors in Schietz pressure measurements resulting from abnormal postoperative sclera! 
rigidities, 
tive cases. It may be seen that there are should be used in any given case. With : 
far more falsely low values than ac- acute congestive angle closure episodes, ‘ 
curate or falsely high values, and that while gonioscopically the angle is com- 
the falsely low pressures were as much _ pletely, or virtually completely, closed, it . 
as 8 mm. Hg lower than the true pres- is inevitable that the facility of outflow : 
sures as measured by applanation. even — will be low while the pressure is elevated. : 
in the absence of availability of applana- However, after the pressure has been , 
tion, however, such abnormal rigidities normalized by the use of miotics, or mi- : 
may be suspected where discrepancies  otics combined with aqueous inhibitors : 


between pressure levels and C values 
cast doubt on the true status of control 
in such cases. 


CLOSED ANGLE GLAUCOMA 


In the handling of closed angle glau- 
coma, tonography may be an invaluable 
aid in determining the functional state 
of the meshwork after angle closure epi- 
sodes and, consequently, in determining 
the appropriate surgical treatment which 


in some cases, the angle still may be 
gomoscopically so narrow or so nearly 
closed that certainty about the presence 
of organic change in the angle structures, 
whether they be anterior synechias or 
more subtle damage in the trabecular 
meshwork itself, may be difficult or 1m- 
possible to determine. In such instances, 
and particularly in cases in which it has 
been necessary to use Diamox or other 


aqueous inhibitors to bring the pressure 
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down, the use of tonography may be of 
critical importance in determining what 
type of surgical procedure may be ex- 
pected to give lasting control of the 
pressure. 


If the angle is not apparently open af- 
ter the pressure has been normalized by 
medical methods, but if a good facility 
of outflow is found on tonography, it 
can be expected that a simple iridectomy 
will be curative, since it will prevent fu- 
ture angle closure episodes and since the 
trabecular meshwork apparently is ca- 
pable of normal function. On the other 
hand, if the angle appears to be partly 
open or even virtually completely open 
after medical therapy has normalized 
the pressure following the acute con- 
gestive episode, and the facility of out- 
tlow is still poor, then it may be expected 
that the outflow mechanism is damaged 
or that simple glaucoma is concurrently 
present with the angle closure glaucoma. 
Consequently, a simple iridectomy may 
not produce the desired cure, and a fil- 
tering procedure may be indicated. If the 
C value is borderline, or if other factors 
in the clinical picture suggest that medi- 
cal therapy may succeed after angle 
closure is made impossible, it may be 
entirely justifiable to do a peripheral 
iridectomy in the hope that if the out- 
flow and/or pressure remains somewhat 
abnormal postoperatively, the residual 
glaucoma can then be controlled by mi- 
otics. Strong miotics or epinephrine may 
be safely used after such an iridectomy. 
Tonography also adds value to mydriatic 
provocative tests in subacute or interval 
angle closure glaucoma if, when the pres- 
sure rises following the administration 
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of mydriatics, the angle can also be dem- 
onstrated to be partly or completely 
closed and the facility of outflow to be 
subnormal after previously being nor- 


mal (fig. 9). 


TONOGRAPHIC CRITERIA 
Closed Angle Glaucoma 


After Medical Therapy of Acute Episodes 
of Angie Closure 


Ts 2! Peripheral prophylactic iridectomy 

C 2 18 | indicated regardiess of angle appearance 
< 

T =2) lridectomy may be done, with possible 

C > 10? need for subsequent medica! Fy, including 

C < 18) strong miotics or epinephrine 

T $21 ) Filtering procedure usually advisable, 

C regordiess of angle appearance 


With mydriatic provocative: C value falling below 
18 or significantly from previous levels, with angle 
ot least partly closed = Angle Closure Glaucoma 


FIG. 9—Summary of tonographic criteria used in 


selection of operation in closed angle glaucoma and 
in confirming the diagnosis of closed angle glaucoma. 


SUMMARY 


It would certainly seem reasonable 
that the management of glaucoma can be 
achieved on a more logical basis if the 
status of the facility of aqueous outflow 
is known both before and during ther- 
apy. Tonography gives us this informa- 
tion for the first time, and by evalua- 
tion of tonographic data we should be 
able to assess the adequacy of medical 
therapy in simple glaucoma better and 
earlier than has been possible heretofore. 
In closed angle glaucoma it should make 
possible more accurate selection of the 
appropriate operation for each individual 


case. 
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ON APPLANATION TONOMETRY 


THeopor F. A. Scumipr. M.D. 


BERN, SWITZERLAND 
BY INVITATION 


FIG. 1 —-(Left) The Goldmann applanation tonometer on the older model of the Haag-Streit slit lamp. 
(Right) The applanation tonometer on the new Haag-Streit slit lamp 9900. 


for some years now the Goldmann — used on practically all slit lamps on the 
Applanation Tonometer, which is used market. Many authors have considered 
in conjunction with a slit lamp, has been the theory and practice and the advan- 
available to the ophthalmologist. Two tages and disadvantages of the applana- 
models of the applanation tonometer are tion tonometer. | shall summarize here 
available, one used with the old model of | only briefly what is known so far. 
the Haag-Streit slit lamp (fig. 1, left), 
the other one with the new slit lamp 900 
(fig. 1, right). Either one or the other 
model (with a suitable adapter) can be 


The applanation tonometer is based 
on the following principle: measurement 
of the force necessary to flatten a small 
corneal surface of constant size. The 
main advantage of the applanation 
tonometer is the small volume displace- 
ment (of about 0.5 mm.°) during the 
measurement. This has the result that 
the intraocular pressure of the untouched 
gology, Oct. 9-14, 1960, Chicago. eve ts raised by only 2.5 per cent, and 
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From the University Eve Clinic, Bern, Switzerland; 
Prot. Hans Goldmann, Director. 


Presented at the Sixty-Fitth Annual Session of the 
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the most important result of this is that 
the rigidity of the eye and the radius of 
the cornea affect the result so slightly 
that the measured pressure can be re- 
garded as equal to the original intra- 
ocular pressure of the untouched eye. 


The question arises, How important is 
it to know the scleral rigidity? In other 
words, how often does the actual intra- 
ocular pressure vary significantly from 
the value measured with one plunger 
weight of the Schigtz tonometer and the 
value given in the table for P, based on 
the assumption of average scleral rigidity 
(E=0.0215) ? 


It may be that there are no great varia- 
tions in the ocular rigidity coefficient 
when measuring 


individuals. 
From the standpoint of an eye surgeon, 


normal 


who likes to detect and treat glaucoma, 
the knowledge of variations in sclero- 
rigidity coefficients of normal individuals 
is not very useful. 


We have measured the ocular rigidity 
of 384 glaucomatous eyes using the ap- 
planation tonometer and the Schigtz 
tonometer with the 7.5 gm. plunger load. 
These included operated and unoperated 
eyes, both old and young glaucoma pa- 
tients, as seen at our clinic. Scale read- 
ing 5.3 with the 7.5 gm. Schiotz weight 
corresponds to a P, of 25, according to 
Friedenwald’s 1955 table, but—as table 
I shows—only 121 eyes out of 384 glau- 
comatous eves, 1.¢., 31.5 per cent, would 
actually have an intraocular pressure 
between 23.5 and 26.5 mm. Hg. The 
table shows also that in a large percen- 
tage of glaucoma patients serious errors 
would be made if reliance were placed 
on the measurement with a single plung- 
er weight and ocular rigidity were not 
considered. In our experience, im cases 
of myopia and particularly in cases after 
operation, ocular rigidity is lowered and 
the Schidtz tonometer indicates a pres- 
sure lower than actually exists. 
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TABLE | 
VARIATIONS IN P, VALUES DUE TO 


VARIATIONS IN Ruicipiry COEFFICIENTS 


mm. He 
mm. Hg 
mm. Hg 
mm. Hg 
mm. Hg 
mm. Hg 
mm. Hg 
mm. Hg 
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Large variations of the corneal curva- 
ture are less frequent than variations of 
ocular rigidity so that, in general, con- 
siderable errors of the P, value using 
one Schigtz weight are less influenced 
by corneal curvature than by ocular 
rigidity, which can be demonstrated from 
a Statistical study of Leibowicz’ on cor- 
neal curvature of 10,330 eyes. At a scale 
reading of 5.3/7.5 gm. in 7.9 per cent 
of the population the intraocular pres- 
sure would be more than 26 mm. Hg 
and less than 24 mm. Hg instead of 25 
mm. Hg: in other words, the error would 
be greater than + 1 mm. Hg. In 1.1 
per cent the error is greater than + 2 
mm. Hg. These numbers are valid only 
for eves with a mean value of ocular 
rigidity. If the ocular rigidity varies 
from this mean value, then greater or 
smaller total errors are to be expected. 
However, it 1s useful to know the cor- 
neal curvature in any case of micro- 
when the 
Schistz tonometer is used, but I would 


cornea or megalocornea 
like to insist that ocular rigidity and 
corneal curvature have negligible in- 
fluence when the applanation tonometer 
is used, so that it 1s not necessary to 
measure them. 


In the case of all tonometers which 
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FIG. 2-—(Lett) The calibration weight and the correction ring on the applanation tonometer. (Right) The 
calibration weight on the new model of applanation tonometer. 


cause more detormation of the globe, in 
particular in the case of the Schigtz 
tonometer, the rigidity of the eve and the 
radius of the corneal curvature have a 
decisive effect on the result of the meas- 
urement. They may appreciably falsify 
the results of measurements 1f they are 
not taken into account. 


Since the intraocular pressure 1s 
raised only slightly during the measure- 
ment with the applanation tonometer, 
there is no tonographie effect 1f the meas- 
urements are repeated. If, nevertheless, 
pressure changes are observed in_ the 
course of a series of measurements, this 
must be due to other causes. 


The applanation tonometer has also 
the advantage of enabling one to read 
the results directly in millimeters of 
mereury. 


Independently of us, Moses!!! found 
that the results of the measurements 


agreed excellently with the manometer 
readings found in the course of calibra- 
tion tests on freshly enucleated human 
eves. Calibration tables, which may 
change every few years, as in the case 
of the Schietz tonometer, are therefore 
not required for the applanation tonom- 
eter. 


Another important advantage of the 
applanation tonometer is the simplicity 
of its design. There are only two con- 
struction factors which may become 
sources of errors, apart from the fric- 
tion: (1) the balance which establishes 
the pressure required for flattening a 
certain area of the cornea, and (2) the 
ineasuring prism which measures the 
Hattened cornea. 


The balance enables the pressure to 
be varied from zero to 8 grams, corre- 
sponding to an intraocular pressure of 
0 to 80 mm. Hg. The tonometer for the 
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older Haag-Streit slit lamp has a spring, 
which establishes the pressure. This 
spring has been stretched 20,000 times, 
and in operation does not reach the limit 
of elasticity. The force of the spring can 
always be checked by means of the cali- 
bration weight (fig. 2, left). Any small 
error can be corrected by adjusting a 
small correction ring. 


The applanation tonometer for the 
new slit lamp 900 utilizes a weight in- 
stead of a spring. In this case also a 
calibration weight is provided for check- 
ing (fig. 2, right). 


Theoretically, error could arise during 
the measurement of the flattened area. 
The area, which must always be of the 
same size, is given by the diameter of 
the flattened cornea. This diameter is 
measured by means of two prisms 
mounted inside the measurement prism 
(fig. 3) which causes the picture to be 


FIG. 


3—The measuring prism of the Goldmann ap- 
planation tonometer. 


halved, and displaced by 3.06 mm. The 
action of the prisms can be checked with 
the aid of a gauge (fig. 4) consisting of 
two lines spaced 3.06 mm. from each 
other. The displacement is subject to a 
tolerance of + 0.05 mm., corresponding 
to an error of about + 3 per cent in the 
measurement. Even this small tolerance 
is not fully utilized, a fact which I have 
proved to myself, so that the error is 
practically zero. There is no displace- 
ment of the prisms, because the prism 
surfaces are ground on a solid piece of 
material. 


THEODOR F. A. SCHMIDT 


TR. AM. ACAD. 
OPHTH. & OTOL. 


3,06mm 3,06mm) 


3,06mm 


FIG. 4—Gauge for checking the prism. Diagram of 


appearance of gauge seen through a correct prism. 

The reason for using the prism for 
measuring the diameter of the small 
flattened area is that only one point is 
under observation, namely, the point at 
which the two semicircles of the fluores- 
cein ring overlap (fig. 5). It will be 
clear that accurate measurements of a 
very small area are made possible be- 
cause only one measuring point has to 
be observed and this by a 10 times mag- 
nification of the slit lamp microscope. 


The fact that the instrument error of 
the applanation tonometer is practically 
zero means that the examining physi- 
cian can be quite certain of the accuracy 
of the results of the measurements. ven 
a standardized Schiotz tonometer may 
have an instrument error varying be 
tween plus 3 and minus 3 scale divi- 
sions, as calculated by Albrecht and as- 
sociates.- Although this extreme case 
rarely happens in practice, deviations ot 
plus 1 or minus 1 scale division are by 
no means rare even in accurately call- 
brated instruments. Thus, Dr. Armaly 
of lowa City obtained averages of 16.5, 
17.8 and 18.9 mm. Hg when he carried 
out with 


comparative measurements 


three electronic tonometers. 
Finally, we have to consider also the 


reading error, which affects the result of 
the measurements. 
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dark blue [] greenish-yellow 


light blue 


FIG. 5--(a) Diagram of the microscopic appearance of the prism in contact with the cornea when 
a small amount of force is applied. (b) Sufficient force is applied to the cornea to establisa an 
applanation diameter of 3.06 mm. at which diameter 1.0 gm. of force corresponds to 10 mm. Hg. 


As regards the Schigtz tonometer, 
Rohrschneider and Kuchle!’ calculated a 
measuring error of + 1 scale division 
for the individual reading. If several 
measurements are taken, and the average 
is found by calculation, the reading er- 
ror is reduced, but 1f numerous measure- 
ments are carried out with the Schigtz 
tonometer, there is also a tonographic 
effect, so that the number of measure- 
ments to be carried out consecutively 
should not exceed 3. If the applanation 
tonometer is used, quite a large number 
of measurements can be carried out 
without any tonographic effect, so that 
the error of the reading can be reduced, 
by calculating the average of numerous 
individual readings, to less than + 0.5 
mm. Hg. 


The one condition is, however, that 
one must use the applanation tonometer 
correctly. Various sources of errors have 


to be eliminated during the measure- 
ments. This matter cannot be discussed 
in detail here, but I shall be pleased to 
point out these sources to interested par- 
ties by way of practical demonstrations. 


In the meantime we have continued 
our research work in different direc- 
tions: (1) the influence of various ap- 
planation diameters in human eyes and 
(2) applanation tonometry on animal 
eves. I will speak briefly about the last 
point, because it may be interesting to 
research workers. 


We did manometer experiments on 
enucleated eves of dogs, cats and rabbits 
to find the relationship between the intra- 
ocular pressures and tonometer read- 
ings. We carried out measurements with 
different sizes of the flattened area: 3.06, 
3.5, 4, 5, 6, 6.5 and 7 mm. of diameter 
at different manometer levels up to 50 
mm. Hg. 
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The result is that the so-called Imbert- 
Fick law, which is the basis for applana- 
tion tonometry, cannot be applied with- 
out corrections to the applanation tonom- 
etry of the examined animal eyes. The 
Imbert-Fick law states that the pres- 
sure in a sphere filled with liquid and 
surrounded by an infinitely thin mem- 
brane is measured by the minimum 
counterpressure required to flatten the 
membrane to a plane. This law pre- 
supposes that the membrane is without 
thickness and without rigidity and no 
other forces interfere in the measure- 
ment. 


The cornea of humans and animals is 
not without rigidity. Moreover there are 
other forces than that of the tonometer 
which have to be considered, such as 
capillary forces between the surface of 
cornea and the surface of the measur- 
ing prism. 


On the human eye the elastic forces 
are equalized by the capillary forces 
when an area with a diameter of about 
3 mm. is flattened, as was demonstrated 
by Goldmann. 


In the measurement of animal eves, 
the mentioned forces do not balance— 
at least not with flattened areas with a 
diameter up to 7 mm. We cannot use 
such large areas, for they are accom- 
panied by large volumetric displacements 
and the ocular rigidity errors are simi- 
lar to those experienced with the Schigtz 
tonometer. For that reason we tried to 
find the relationship between the intra- 
ocular pressure and the weight required 
to flatten a small-area. 


We found quite a linear relationship 
between intraocular pressure and ap- 
planative force. Different equations for 
each animal and each size of flattened 
area were developed. Our experiments, 
which soon will be published in extenso, 
suggest the use of a 4+ mm. prism in- 
stead of a 3.06 mm. prism when meas- 
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TABLE I] 


EQUATIONS CHARACTERIZING THE 
RELATIONSHIP BETWEEN THE MEASURING 
WEIGHT AND INTRAOCULAR PRESSURE FOR 

Rapsits, Docs AND CATS WHEN A FLATTENED 
AREA WITH A DIAMETER OF 4 MM. Is USED 


Rabbits: Tension = 648 X Weight — 4.02 
Dogs: Tension = 6.33 X Weight — 2.26 
Cats: Tension = 6.30 X Weight — 4.41 


uring dog, cat or rabbit eyes. The dis- 
placed volume then amounts to about 1.5 
mm.° Table II shows the equations. The 
resulting calibration curves do not dif- 
fer greatly, and they are practically 
identical for cats and rabbits (ng. 6). 


Tension 
mm Hg 
60 


Calibration-Curves for Rabbits. Cats and Oogs 


=Rabbits 
Cats 
Dogs 


Weight 
, 8g 


FIG. 6—Calibration curves for rabbits, dogs and 
cats measured with a flattened surface of 4 mm. of 


diameter. 
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BILATERAL CONGENITAL GLAUCOMA 


MerkILL J. REen, M.D. 
PORTLAND, OREGON 


THE term congenital glaucoma applies 
to those cases of increased intraocular 
pressure in which the decreased aqueous 
outflow is due to a defective embryologic 
development of the eye.* A study of 
congenital glaucoma from the stand- 
point of histology 1s extremely valuable 
when the eyes are obtained early in the 
course of the disease before degenera- 
tion, atrophy and fibrosis have resulted 
from the ravages of uncontrolled elevat- 
ed intraocular pressure. 


The embryologic development of the 
hiltration angle is not one of atrophy of 
the mesoderm but rather of a specific 
cleavage resulting in separation of the 
iris and ciliary body from the trabecular 
meshwork. Allen and his colleagues! in 
their clear, detailed, and beautifully 1l- 
lustrated article showed that in the 
process of development of the filtration 
angle there was differentiation and orien- 
tation of the cells, cleavage between the 
iris and ciliary body and trabecular mesh- 
work, associated with unequal fetal 
growth of the parts, and cavitation re- 
sulting in the formation of the normal 
angle. Their specimens demonstrated 
clearly that it was not a process of 
atrophy. 


From the Good Samaritan Eye Pathology Laboratory, 
Good Samaritan Hospital, Portland, Oregon. 


I am indebted to William Spaulding, M.D.. Tacoma, 
Washington. who made available these valuable 
specimens. 


Presented as a Clinicopathologic Case Report at the 
Sixty-Fifth Annual Session of the American Academy 
of Ophthalmology and Otolaryngology, Oct. 9-14, 
1960, Chicago. 
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Congenital glaucoma appears either at 
birth or shortly thereafter. Maumenee? 
reports that in a series of 362 patients 
glaucoma was present at birth in 47 per 
cent and appeared during the first six 
months of life in 31 per cent. By this 
one that approximately three 
fourths of the patients suffer from the 
disease sometime during the first six 
months of their life. This makes early 
diagnosis imperative. 


sees 


The early symptoms are photophobia, 
epiphora and blepharospasm. The symp- 
toms tend to be cyclical in nature, add- 
ing to the confusion in the early period 
of the disease. Later there is edema of 
the epithelium, haziness of the stroma, 
stretching of the cornea with enlarge- 
ment, ruptures in Descemet’s membrane, 
and finally permanent opacification of 
the cornea. The principal pathologic 
changes at first are primarily in the ante- 
rior segment. In patients under three 
years of age, the eye is somewhat elastic 
and will respond to the abnormal in- 
crease in intraocular pressure by stretch- 
ing. It is only late in the disease that 
the optic nerve becomes cupped and de- 
stroved by atrophy. Maumenee?’ states 
that photophobia and epiphora in any 
child under two years of age is strongly 
indicative of increased intraocular pres- 
sure and emphasizes the importance of 
immediate referral to an ophthalmologist 
for examination under deep general an- 
esthesia. 

Shaffer? stresses the importance 
of proper education of pediatricians and 
general practitioners, who see many of 
these children during the early period 
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and who, because of lack of knowledge 
of congenital glaucoma, treat the patients 
erroneously for ocular inflammation or 
occlusion of the tear ducts. It is impera- 
tive that information be disseminated 
among these practitioners so that the 
cases of congenital glaucoma will be 
found in their early stages and treated 
before the cornea is stretched and de- 
struction of the canal of Schlemm oc- 
curs. 


Barkan,- whose brilliant contribu- 
tion brought about the widespread use of 
goniotomy, felt that he could see the 
iris inserting into a semitranslucent, cel- 
lophane-like, shagreened surface and this 
in turn to the ring of Schwalbe. Mau- 
menee? after extensive studies of clinical 
and histologic specimens stated that 
gonioscopy alone was not adequate. In 
general, the infant tissues are more 
translucent and the trabecular meshwork 
has a more cellophane-like appearance. 
Iris processes are more common. The 
iris tends to arise closer to the scleral 
spur than in the adult. Maumenee’ was 
unable to see evidence of the cellophane- 
like membrane reported by Barkan. In 
a few cases he found adhesions of the 
anterior leaf of the iris to Schwalbe’s 
line or to the trabecular face. This ad- 
herence resulted in a membrane-like cov- 
ering of the angle. In some cases he 
noted that the iris appeared to rise from 
Schwalbe’s line or seemed to be inserted 
into the scleral spur or the most anterior 
portion of the ciliary body. Maumenee 
also found that in a majority of these 
cases, at least two thirds of the trabecular 
meshwork appeared to be exposed to 
aqueous. By the use of jugular compres- 
sion he was able to demonstrate that the 
canal of Schlemm was present and could 
be filled with blood, and that the cause of 
the glaucoma was not due to the absence 
of the canal of Schlemm. He also pointed 
out that the longitudinal fibers inserted 
into the trabecular meshwork and _ pro- 
duced an abnormal function so that the 


trabecular spaces failed to open and that 
there was also a compression of the canal 
of Schlemm. 


Normally the longitudinal fibers 
insert into the scleral spur and with 
contraction tend to aid the opening 
of the spaces and the canal of Schlemm. 
This observation seems to be extremely 
valuable in view of the fact that many 
of the early glaucoma specimens which 
have been studied show a limited ob- 
struction of the trabecular face by ad- 
herence of the iris to it. Clinically the 
use Of miotics, such as pilocarpine, did 
not seem to aid facility of outflow, sug- 
gesting an abnormal function of the lon- 
gitudinal fibers of the ciliary body. 


CASE REPORI 


Colored male child, full term at birth, be- 
gan rubbing eyes at age 4 months. Mother 
stated that they became red and watered badly. 
The corneas then appeared hazy. Tension was 
taken under anesthesia and found to be 45 in 
the right eye, 50 (Schiotz) in the left. Goni- 
otomy was performed on the nasal side of 
each eye. The tension was apparently con- 
trolled without medication for approximately 
ten days. It then rose to 60 in the left eye 
and 30 in the right. Similar goniotomies were 
performed on both eyes, using areas which 
had not been previously opened. A gomiopunc- 
ture was included in the operation performed 
on the left eve. The tension in each eye re- 
mained well controlled without medication for 
a period of one month. At that time the child 
suddenly died of congenital heart disease, 
complicated by pneumonia. 


Grossly, both eves appeared to be of 
normal size and shape and the corneas 
were not distended. Small scars could be 
seen where the gomotomy knife had en- 
tered in the performance of surgery. 


Histopathology 


Right Eye (fig. 1), imbedded in 
paraftin. Although there is considerable 
variation in the sections throughout vari- 
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FIG. 1—Right eye, showing incomplete cleavage and forward attachment of meridional fibers on 


trabecular face. 
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FIG. 2—-Left eye, showing incomplete cleavage and forward attachment 
trabecular face. 
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ous portions of the eye, the principal 
pathologic changes are found in the filtra- 
tion angle. In some regions the angle 
shows almost no tendency to separation 
of the iris and the ciliary body from the 
trabecular meshwork and scleral spur. 
There is also poor development of the 
scleral spur, and the meridional and cir- 
cular fibers of the ciliary body appear to 
be attached to the trabecular fibers for- 
ward to the spur. The spur not only is 
poorly developed but also appears to be 
compressed. laterally. The canal of 
Schlemm is present in all slides studied, 
but it shows considerable variation in 
size depending upon the amount of com- 
pression that has existed. In one small 
area there was an artificial cleavage 
separating the iris from the trabecular 
meshwork which had been produced by 
the tip of the goniotomy knife. The re- 
mainder of the eye, including the optic 
nerve, appears to be normal. 


Left Eve (hg. 2), imbedded in cel- 
loidin. The left eye shows the same 
variation and the same type of anomaly 
in the development of the angle as seen 
in the right eye. There appears to be 
even more firmness in the adherence of 
the iris and ciliary body to the trabecular 
meshwork and scleral spur. The same 
forward attachment of the longitudinal 
muscle fibers to the trabecular meshwork 
is apparent, with compression of the 
spur and collapsing of the canal of 
Schlemm. The scleral spur is poorly de- 
veloped. In one area a fresh scar exists 
corresponding to the point of goniopunc- 
ture. This was not patent and probably 
not functioning. There was considerable 
small round cell infiltration into the iris 
and ciliary body. The remainder of the 
globe including the optic nerve appears 
to be normal. 


COM MENT 


When one considers the pathogenesis 
of congenital glaucoma, it becomes ap- 
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parent that the case should be recognized 
early and treatment instituted before 
stretching of the anterior segment and 
degeneration and fibrosis of the trabecu- 
lar meshwork and canal of Schlemm 
have resulted. The goniotomy, when 
performed early, seems to achieve what 
nature has failed to do: proper cleavage 
and freeing of the iris and ciliary body 
from the trabecular meshwork. This 
permits the proper development of the 
scleral spur and proper attachment of 
the longitudinal fibers to it rather than 
forward to the trabecular cells. Barkan 
strongly recommended that the incision 
be shallow, not to exceed one-fourth 
millimeter. Maumenee* recommends that 
the knife enter at the level of Schwalbe’s 
line, be inserted only a fraction of a 
millimeter, and not be permitted to open 
more than two fifths of the angle. There 
still exists controversy between able 
authorities whether or not the goniotomy 
should be done under the contact lens. In 
the skillful hands of Otto Barkan, goni- 
otomy under the lens was carried out 
with a high degree of perfection. It ap- 
pears to me that when one must enter at 
the point of Schwalbe’s line and not 
penetrate deeper than one-fourth milli- 
meter, it must be done with extreme 
precision. The technique set down by 
Barkan using his lens and knife is still 
of great value in performing the goniot- 
omy operation. 


SUMMARY 


A case of bilateral congenital glau- 
coma was presented to demonstrate the 
pathologic change existing in the filtra- 
tion angle. This case was diagnosed and 
treated in the early stages before stretch- 
ing and degeneration of the anterior seg- 
ment had developed. The canal of 
Schlemm was still present. Following 
goniotomy the tension remained normal 
for one month without treatment. This 
child suddenly died of congenital heart 
disease complicated by pneumonia. 


. 
ae 
i 
. 
¥ 
. 
4 Z 
hier 
~ 
eens 
: 
. 


MAR.-APR. BILATERAL CONGENITAL GLAUCOMA 183 


1961 


It is exciting to contemplate studies 
to be made in the future which will dem- 
onstrate more clearly the interrelation- 
ship between congenital glaucoma and 
other angle anomalies and general col- 
lagen defects occurring throughout the 
body, all resulting from a common cause. 
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BACTERIAL ALLERGY OF THE EYE 


FREDERICK H. Tureopore, M.D. 
NEW YORK, NEW YORK 


In ophthalmology, perhaps more than 
in any other branch of medicine, allergy, 
in the past decades, has come to be ac- 
cepted as a major etiologic mechanism. 
An increasing number of apparently un- 
related ocular affections are now best 
explained on the basis of hypersensitiv- 
ity. This is not surprising in view of the 
fact that the eye and its adnexae offer a 
unique opportunity to observe and study, 
both clinically and experimentally, fun- 
damental allergic reactions to an extent 
not possible elsewhere in the body. 


However, since certain forms of ocu- 
lar allergy such as those due to ana- 
phylaxis, atopy (hay fever), and con- 
tact reactions (to drugs, cosmetics, and 
other chemicals) are readily recogniz- 
able, such categories are undeservedly 
highlighted. As a result, the great im- 
portance of bacterial allergy in the causa- 
tion of ocular disease is underestimated, 
because the reaction incited is less im- 
mediately dramatic and more difficult to 
diagnose. Similarly, the emphasis now 
belatedly being given to autogenous al- 
lergy as an etiologic mechanism (long 
appreciated by ophthalmologists in re- 
lation to sympathetic ophthalmia and 
phacoanaphylactic endophthalmitis ) mer- 
its special attention. Actually, in terms 
of ocular disability and the serious visual 
damage that may ensue, hypersensitivi- 
ties arising on a microbiallergic basis, as 
well as those occurring due to a pos- 
sibly related autoallergy, constitute the 


Presented at the Sixty-Fifth Annual Session of the 
American Academy of Ophthalmology and Otolaryn- 
gology, Oct. 9-14, 1960, Chicago. 
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most important forms of ocular allergy 
the ophthalmologist encounters. 


This paper will survey the various oc- 
ular manifestations of bacterial or mi- 
crobial allergy; that is, hypersensitivity 
to all types of microbial products (bac- 
terial, fungal, parasitic and, possibly, 
viral). I have coined the adjective micro- 
biallergic'’’“™ to describe reactions of 
this type. There is considerable evidence 
that microbiallergic reactions may occur 
in every part of the eye and the eyelids. 
Although the mechanism can usually be 
explained as a direct antigen-antibody 
response, as in other allergies, it is some- 
times less clear-cut or direct, and seems 
to require an intermediate agent. In 
such instances, it is possible that the 
concept of autosensitivity can serve as 
an explanation, since there is some evi- 
dence that auto-allergy can result when 
foreign proteins from microorganisms, 
toxins, or other products, unite with a 
tissue hapten after breakdown of the 
tissue protein-hapten complex.'* 


THE BASIS FOR THE MICROBIALLERGIC 
REACTION 


It is now an established fact that many 
of the harmful effects that microorgan- 
isms can exert in the human body are 
manifestations of allergy. Over and 
above the direct toxic nature of mui- 
crobial infection, allergy may convert a 
harmless protein product of bacterial 
disintegration into a violent and lethal 
poison. In ophthalmology, such bacterial 
allergy, especially to staphylococcal 
products, is of great importance in dis- 
eases of the eyelids, conjunctiva, cornea 
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and sclera; hypersensitivity to products 
of the Streptococcus and the tubercle 
bacillus appear to play an important role 
in uveal diseases and in scleritis. 


A distinction must be made between 
microbial allergy and immunity. When 
toxins are absorbed in the course of in- 
fection, immunity occurs if the body 
overcomes the invading organisms. Such 
immunity is expressed by the formation 
of antitoxins. Similarly, microbial prod- 
ucts evoke the formation of different 
types of immune antibodies, such as ag- 
glutinins and precipitins. In a perhaps 
oversimplified sense, the immunity thus 
achieved is a protective process, while 
allergy is an inflammatory and necrotic 
process which is essentially harmful. 


In all of these cases, allergy develops 
as a result of infection, and it is mant- 
fested by injury or necrosis of cells in 
contact with the organism. In chronic 
infections, the pathogenesis of the dis- 
ease may be profoundly altered by 
change in the reaction of the host to the 
parasite.'! This is illustrated by the 
caseation of tubercles, and by the devel- 
opment of gummas in tertiary syphilis, 
after sensitization has become marked. 
The sensitized person will react spe- 
cifically to suitable antigens, generally 
proteins, from the causative organism, 
by an inflammatory reaction to a skin 
test. These tests are often of diagnostic 
value, but the sensitization persists in- 
definitely and is not necessarily evidence 
of active infection. 


While true anaphylaxis identical to 
that caused by serum has been produced 
experimentally in animals from large 
amounts of dead typhoid and tubercle 
bacilli, as well as from yeast, bacterial 
anaphylaxis as such does not appear to 
occur in human beings. According to 
the dosage and route administration, hy- 
persensitivity in man mantfests itself in 
local, focal or systemic reactions. Skin 
reactions from intradermal injections of 


microbial products generally are of two 
types: (1) most of the time, a delayed 
allergic response (tuberculin-type), and 
(2) relatively rarely, the immediate 
wheal-type response. The latter is seen 
more commonly in reactions to molds 
and Monilia than in reactions to bacteria 
or trichophytin. | have found, however, 
that staphylococcal products often cause 
immediate reactions of this type in par- 
ticularly hypersensitive individuals. A 
third form of reaction, eczematous or 
epidermal-contact type in character, may 
also occur in microbial dermatitis along 
with the other two reactions. Passive 
transfer tests are negative. Histamine 
does not appear to play an important 
role in the reaction. Humoral antibodies 
are not demonstrable in the sera of pa- 
tients; instead, antibodies seem to be 
bound to the cells. 


While most observations, understand- 
ably, have been made with bacterial and 
fungal products, enough studies on para- 


sitic agents (helminths) have been done_- 


to demonstrate that what might be called 
infestation allergy to either the tissue 
protein or excretory products of the 
parasites occurs as well. Such helminthic 
reactions are sometimes of the imme- 
diate variety. The blood eosinophilia that 
occurs with parasitic infestation is sug- 
gestive of an allergic mechanism. Skin 
tests utilizing helminthic products as 
antigens are of value in the diagnosis of 
parasitic infestations. Reactions similar 
to anaphylaxis have been elicited in dogs 
and guinea pigs by the initial intravenous 
injection of deproteinized extract of 
Ascaris. Rupture of an echinococcus cyst 
may cause anaphylactic shock. 


Relatively little has been proved in 
the field of viral allergy. Diagnosis of 
lymphogranuloma venereum is aided by 
a rei skin test; skin reactions occur in 
revaccination for smallpox and are use- 
ful in mumps. 


Hypersensitivity to bacterial toxins 
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plays an important part in allergic con- 
ditions. Burky’s staphylococcal experi- 
ments,> confirmed by others, indicate 
that such toxins may be sensitizing fac- 
tors even in the absence of allergy to the 
bacterial protein itself. This work is 
largely the basis for our considering 
microbiallergic conjunctivitis as an en- 
titv. Furthermore, it should not be in- 
ferred that only those bacteria that elab- 
orate exotoxins may incite microbial- 
lergic reactions. Experiments with Es- 
cherichia coli endotoxin and other toxic 
products of gram-negative bacteria’ in- 
dicate that their effects are the result of 
a specific immunologic reactivity similar 
to tuberculin sensitivity, and that they 
can elicit reactions in patients through 
both toxic and immune mechanisms. En- 
dotoxin has been identified as a lipopoly- 
saccharide present in, but easily separat- 
ed from, the washed bacterial cells of 
gram-negative bacteria, but not found 
in gram-positive bacteria. 


MICROBIALLERGIC CONJUNCTIVITIS 


Bacteria, fungi and helminths appear 
to be capable of inciting microbiallergic 
conjunctivitis. The status in regard to 
viruses 1s not clear. 


Bacteria 


There is very little evidence that bac- 
teria other than the Staphylococcus play 
an important role in the production of 
allergic conjunctivitis. Apparently a 
combination of two factors operates in 
the pathogenesis of this condition: 
(1) chronicity, with the opportunity for 
repeated reinfection, and (2) the forma- 
tion of antigenic exotoxin or other sen- 
sitizing substances. Most bacteria that 
produce potent, but not necessarily al- 
lergic, exotoxins, such as the diphtheria 
and tetanus bacilli, cause acute processes. 
Only the staphylococci appear to fill both 
requirements in this respect. It must be 
emphasized that microbiallergic conjunc- 
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tivitis may occur without the presence of, 
or previous exposure to, what we con- 
sider pathogenic organisms. Even non- 
pathogenic bacteria can bring about an 
allergic state in certain individuals. This 
fact would explain the occurrence of 
microbiallergic conjunctivitis where only 
the so-called non-toxin-producing Staph- 
ylococcus albus is found. 


Recent studies of bacteriophage typ- 
ing of Staphylococcus aureus by Lo- 
catcher-Khorazo and Gutierrez’ may of- 
fer, by inference, additional confirma- 
tion of the role of bacterial allergy in 
staphylococcal infections. Although 
many phage types were isolated by these 
authors from normal eyes, it was rare 
to find more than one strain in the eyes 
of any single individual, and the same 
phage type was present in the nose as 
well. Staphylococcal ocular infections, 
including unilateral postoperative infec- 
tions, were caused by the same type that 
was present in the normal eye of the 
same individual. In eight postoperative 
infections the same phage type found be- 
fore operation was responsible. Repeat- 
ed ocular cultures show that the same 
phage type of staphylococci persisted for 
months, even after antibiotic therapy. 


Although others have reported micro- 
biallergic conjunctivitis to streptococcal 
and gonococcal products, I have not en- 
countered such instances. 


In a detailed study of 60 instances of 
all forms of conjunctival allergy, other 
than those due to contact allergy, in- 
vestigated at the Fondation Ad. de 
Rothschild in Paris, Morault® found that 
seven cases were due to bacterial al- 
lergy. According to Morault, the respon- 
sible organisms, which in some instances 
were multiple, were pneumococcus in 5 
cases; Streptococcus hemolyticus in 5; 
Staphylococcus aureus in 3; Streptococ- 
cus viridans, colibacillus, and Pseudo- 
monas pyocyaneus each in 1. 
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TABLE | 
DIFFERENTIATION OF CHRONIC Types oF ALLERGIC ConyuNctivitis!7() 
M ICROBIALLERGIC 
CHRONIC ATOPIC | CONJUNCTIVITIS DUE TO 
CONJUNCTIVITIS | STAPHYLOCOCCUS 
History 


Allergens 


Allergic response 


Symptoms 


Discharge 


Lid margins 


Conjunctiva 


Cornea 


Epithelial scrapings 
Cultures 


Intracutaneous 
Staphylococcus toxin 
or te 


Response to 
vasoconstrictors 


Resp mse to 
antihistamunics 


Resp mse to cortisone 


Best treatment 


Familial allergy frequent 
Other associated allergies 


Pollens. danders. inhalants. 
toods 


Immediate 


Burning, irritation, and often 
severe itching 


May be mucopurulent 
Usually uninvolved 
May appear same in 
both types 


Otten little objectively noted 
Sometimes edematous 


Generally not involved 


Eosinophils almost always 
found sooner or later 


Normal flora 


Moderate delaved response 


Local use often affords 
considerable symptomatic 
reliet 


Oral use often atfords 


marked symptomatic relief 


Local use usually affords 
'marked symptomatic reliet 


Elimination of cause 


Familial allergy infrequent 
No associated allergies 


Bacterial products, mainly 
Staphylococcus toxin 


Delaved 


Burning, irritation, and 
often marked dryness 


Watery, no pus 


May be swollen; possible 


| blepharitis 


May appear same in 
both types 

Papillary, but scattered 
follicles may appear 
Dry, no chemosis 


May have superficial punctate 


keratitis involving inferior 


portion of cornea 


No eosinophils 


Toxin-producing staphylococci 
found, or normal flora 


_ Marked delayed response, at 


least 3 X 3 cm., usually more; 
may have marked immediate 
response also; may get systemic 
reactions (arthritis) 


Generally no great relief 


Generally no relief at all 
Relief im some cases, 
but not the rule 


Staphylococcus toxin 
or toxoid injections 


conjunctivitis due to the Staphylococcus 


and the differentiation of this entity are 


described in table L. 


The characteristics of microbiallergic  /ungi 


Allergic conjunctivitis due to mold 
spores is not uncommon. Essentially an 
inhalant form of allergy, like pollen al- 
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lergy, the allergic reactions these fungi 
arouse have many of the characteristics 
of the immediate atopic response. Alter- 
naria and Cladosporium, as 
yeasts, have been responsible. 


well as 


Other types of fungi, of more patho- 
genic character, cause allergy only after 
a primary infective focus has been es- 
tablished. Here the mechanism ts of the 
delayed tuberculin type. The derma- 
tophytes, such as Trichophyton and Can- 
dida albicans (Monilia) are the chief 
fungi causing skin diseases. Thus, after 
a demonstrably infected primary derma- 
titis has occurred, id reactions may ap- 
pear elsewhere. These id lesions reveal 
no fungi and disappear spontaneously 
when the original lesion 1s successfully 
treated. In the eye, such allergic reac- 
tions occur mainly as eczematous lesions 
affecting the eyelids; only rarely is the 
conjunctiva involved. 


Helminths 


Conjunctival allergy to intestinal para- 
sites has been produced experimentally. 
Laboratory workers in this field, espe- 
cially those dissecting the parasites, may 
contact allergic conjunctivitis from fin- 
ger-to-eve contact. Reactions similar to 
hay fever, with conjunctivitis and asth- 
ma, also occur. Slaughterhouse workers 
may develop similar symptoms, which 
disappear when such exposure no long- 
er occurs. At least two instances of re- 
current allergic conjunctivitis related to 
Oxyuris infestation 
corded.>+’ 


have been re- 


MICROBIALLERGIC REACTIONS 
OF THE EYELIDS 


Edema of the Eyelids 

While urticarial reactions of the eye- 
lids have been ascribed to bacterial al- 
lergy, such a relationship has not been 
clearly proved. A more definite micro- 
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biallergic basis for such edema is seen 
in trypanosomiasis, in infestations with 
both round and flat worms, including 
Asearia, Oxyuris, Trichinella, and in 
ancylostomiasis. 


Infectious kczematoid Dermatitis 


Iezematoid dermatitis of the evelids 
may arise on an allergic basis as a com- 
plication of bacterial, fungal or other 
microorganismal infection present else- 
where.'? This basically allergic response 
to infectants must not be confused with 
the numerous types of dermatitis re- 
sulting from direct invasion of the skin 
of the eyelids by many bacteria, viruses 
and fungi. The latter are entirely dis- 
tinct and not germane to the subject. Al- 
lergic reactions of the eyelids due to 
bacteria generally are the result of neigh- 
boring infection of the adnexae, although 
those due to rare syphilids and tuberculids 
need not follow this pattern. In fungal 
infections, however, the original focus 
may be far from the eye and entirely 
unrelated to it. In either event, the 
eczema appears to be, in larger measure, 
a manifestation of microbial allergy. 
While microbial dermatitis elsewhere on 
the body may result from a variety of 
infectants, including staphylococci, strep- 
tococei, and FE. coli, as 
lids are concerned the important  bac- 
terium involved is the staphylococcus. 
Qn rare occasions streptococci are re- 


far as the eye- 


sponsible. Eyelid eczema due to fungus 
sensitivity, an unusual occurrence to be- 
gin with, appears mainly as trichophytid 
or momilid. People with all types of 
infectious eczematoid reactions appear 
prone to develop secondary contact-type 
allergies, especially from medicaments. 
that 1s, 
infection secondary to primary allergic 
dermatitis - 


Since the reverse also happens 
diagnostic problems may 
arise. About the eyelids, however, fewer 
such differential difficulties should occur, 
because the only type of infectious ecze- 
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matoid reaction of practical importance 
encountered — staphylococcal eczema - 
generally is associated with other ocular 
findings that afford valuable diagnostic 
clues. 


Infectious eczematoid staphylococcal 
dermatitis, as differentiated from an al- 
lergic dermatoconjunctivitis and eczema- 
tous dermatitis, is evidenced by (| ) bleph- 
aritis, often ulcerative ; (2) meibomitis ; 
(3) superficial epithelial keratitis involv- 
ing the lower half of the cornea, seen on 
sht lamp examination; (4) strongly 
positive conjunctival and lid margin 
cultures showing many toxin-producing 
staphylococei, often numerically entirely 
out of pre yportion to the objective clinical 
findings ; and (5) absence of eosinophils 
in epithelial scrapings. 


Lid Margin A ffections 


In long-standing blepharitis, meibomi- 
tis, recurrent hordeolum and recurrent 
chalazion, all conditions in which staph- 
vlococeal infection plays an important 
role, secondary microbial allergy often 
supervenes. Desensitization therapy is 
an integral and often necessary part of 
the long-term treatment. 


MICROBIALLERGIC REACTIONS 
OF THE CORNEA 


A large part of corneal disease is al- 
lergic in nature.'® Some of the earliest 
experimental work in general allergy as 
well as in ocular allergy was performed 
using the cornea as a shock organ. As 
early as 1909, Weekers-° produced 
philyctenules rabbits sensitized to 
bovine tuberculosis. During the follow- 
ing twenty years, this work was con- 
firmed and expanded by many investiga- 
tors. Wessely,“" in 1911, was a pioneer 
in demonstrating that the cornea is 
capable of reacting anaphylactically to 
produce parenchymatous keratitis. 


The particularly great importance of 


allergy to microbial products in the pro- 
duction of corneal inflammation becomes 
apparent trom table Il. Some of the 


TABLE II 


MICROBIALLERGIC KERATITIS 


1. Lues, tubercle bacilli (other bacteria): in- 
terstitial keratitis 

2. Tubercle bacilli, staphylococci, other bac- 
teria, Coccidioides immitis, nematodes: 
phlyctenular ophthalmia 


3. Staphylococci, bacillary dysentery: mar- 
ginal infiltrates and ring ulcers 


4. Virus of herpes simplex: disciform edema 
ot the corneal stroma 


most common forms of keratitis are be- 
lieved to arise on such a basis. Allergic 
reactions of the cornea to products of 
bacteria, protozoa, fungi, helminths and 
other similar products give a wide va- 
riety of corneal lesions. It is interesting 
that certain bacteria are associated with 
certain specific corneal changes. Thus, 
the classical picture of interstitial kera- 
titis is caused by the spirochete of syph- 
ilis, and phlyctenular keratoconjunctivitis 
is most commonly traceable to the prod- 
ucts of the tubercle bacillus. Similarly, 
marginal ulcers and infiltrates are char- 


acteristic of staphylococcal reaction. 


An allergic mechanism would appear 
to otter the best explanation for the oc 
currence of the two major types of in- 
terstitial keratitis encountered clinically, 
namely, luetic and tuberculous. Although 
largely a disease of a previous era, as 
already mentioned, the basic investiga- 
tions linking this entity to allergy were 
among the first experiments in ocular 
allergy. I-vidence for an allergic etiology 
is based on (1) the ineffectiveness of 
specific (antiluetic) therapy; (2) the 
effectiveness of corticosteroids and for- 
eign protein therapy; (3) the rare onset 


2 

: 

we 

— 

i 

eRe 

* 

1 

ae 

. 


190 


of interstitial keratitis during the course 
of systemic arsenic therapy ( Jarisch- 
Herxheimer): and (4) experimental 
production of lesions identical in essen- 
tial details to syphilitic parenchymatous 
keratitis. 


Phivctenular Keratoconjunctivitis 


It is now generally accepted that 
phlyctenular keratoconjunctivitis is a 
manifestation of endogenous allergy not 
only to tuberculoprotein,!*:'° but also to 
other bacterial antigens, especially staph- 
ylococeal, and rarely to gonococcal and 
diplobacillary products. Instances have 
been encountered in patients allergic to 
coccidioidin, and in patients with leish- 
maniasis, trypanosomiasis, moniliasis, as- 
cariasis, and helminthiasis. Phlyctenules 
have been produced experimentally by 
many allergy-inducing methods, using 
various antigens in appropriately sensi- 
tized animals. These include tuberculin, 
staphylococcal products, horse serum, 
and chemicals, which were instilled into 
the conjunctival sac. The dramatic re- 
sponse to corticosteroid therapy in all 
types of phlyctenulosis is further evi- 
dence suggestive of the allergic nature 
of the disease. 


Marginal Ulcers and Infiltrates 


Simple marginal or catarrhal ulcers 
and infiltrates are probably the most 
common manifestations of corneal al- 
lergy, usually of a microbiallergic char- 
acter. While it has not been proved con- 
clusively that marginal ulcers 1n bacterial 
conjunctivitis are allergic in nature, the 
weight of evidence favors an allergic 
etiology, especially as regards the Staph- 
vlococcus; here the antigen is probably 
the exotoxin of the bacterium. Marginal 
ulcers caused by other bacteria, such as 
the diplobacillus or Hemophilus con- 
junctivitidis (Koch-Weeks), may occur 
as a result of direct toxic action. In fa- 
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vor of an allergic etiology for such in- 
filtrates and ulcers are the following 
findings: 


1. Marginal ulcers rarely appear ear- 
ly in the course of staphylococcic or 
diplobacillary conjunctivitis. They occur 
commonly after the infection has been 
present for a period of time, often after 
repeated exacerbations. 

2. Patients often show evidence of 
hypersensitivity to bacterial exotoxins 
in positive skin tests, or may have foci 
of infection (antigenic foci) in sinuses 
and tonsils and other remote areas of the 
body. However, in some cases the skin 
tests are only slightly positive. 


3. It is difficult to isolate bacteria 
from scrapings of marginal ulcers. 


4. Thygeson'® claims that he has 
never observed a catarrhal ulcer caused 
by the pneumococcus. This is probably 
due to the fact that no exotoxin has been 
demonstrated in association with pneu- 
mococct. 


>. There are many similarities be- 
tween ulcers and phlyctenules, which are 
universally conceded to be allergic man- 
ifestations. 


6. Marginal ulcers have been ob- 
served in atopic and contact allergies, 
such as tetracaine sensitivity, as well as 
in vernal catarrh. 


7. Marginal ulcers in general re- 
spond very well to corticosteroids. 
Ring llcers 


Ring ulcers give the appearance of 
coalescing marginal ulcers but seem to 


have a different etiology, although they 


are allergic in nature. Systemic micro- 
bial allergy seems to play a role. We 
have encountered this condition in pa- 
tients with ulcerative colitis, and Thyge- 
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son!§ has described it in bacillary dysen- 
tery. 


Disciform Edema of the Corneal Stroma 


Edematous reactions of the cornea of 
disciform character may arise in the 
course of various types of keratitis, par- 
ticularly herpetic, or else may appear 
without any clearly demonstrable cause. 
The tendency has arisen to group all such 
instances of corneal under the 
term disciform keratitis. The disadvan- 


edema 


tage of considering all disciform stromal 
edema as one entity lies in the fact that 
whereas in herpetic keratitis corticos- 
teroids are strongly contraindicated, in 
other disciform lesions such therapy may 
be of 


cases may be due to a possible allergic 


value. Beneficial effects in these 


component. 


Originally, disciform keratitis was 
meant to describe a disk-like opacity sit- 
uated in the corneal stroma, which often 
assumed twice its usual thickness in the 
involved area, and was associated with 
“descemetitis.”” Usually the corneal epi- 
thelium was relatively intact, and stain- 
ing with fluorescein revealed little or 
nothing. Most such cases were attributed 
to herpes simplex infection on the basis 
of exposure to viral infections (colds, 
herpes labialis), often 1n association with 
trauma, and it was hypothesized that the 
virus had somehow entered the stroma 
through the epithelium. Many times the 
so-called point of entrance could not be 
demonstrated. Such cases were of them- 
very resultant central 
opacities, after the edema of the cornea 
had subsided, would reduce vision to the 
extent of industrial blindness. There 
seems no clear-cut evidence, other than 
circumstantial, that the condition is al- 
ways due to herpes simplex. Sometimes 


selves serious : 


herpes zoster and vaccinia seem causa- 
tive. In still other instances the cause 
is not demonstrable. 
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The role of hypersensitivity in_ the 
causation of disciform keratitis has been 
accepted by many, although the evidence 
is partially hypothetical and inferential. 
Braley' has long been an important ex- 
ponent of the allergic nature of disci- 
form keratitis. 


Recently Jones® has restated Braley’s 


eriginal concept in a graphic manner. He 
visualizes the corneal stroma as an im- 
munological blotter which absorbs anti- 
gens arising from virus proliferating in 
the epithelium. The subsequent arrival 
of antibody gives rise to a fixed tissue 
antigen-antibody union 
edema or even necrosis. 


resulting in 


It is my opinion that there are two 
tvpes of disciform keratitis: (1) the 
type without clinical evidence of herpetic 
keratitis; and (2) the type occurring in 
association with demonstrable herpetic 
ulceration. It is hypothesized that in the 
first (classical) variety the cause has 
not been demonstrated and may possibly 
be allergic in nature; in the second form, 
where a herpetic ulcer pre-exists, while 
allergy possibly operates in the produc- 
tion of the stromal edema, the infectious 
component of the process predominates 
to the extent that corticosteroids must 
not be used. 


MICROBIALLERGIC REACTIONS 
OF THE SCLERA 


The widespread use of anti-infective 
agents and the control of syphihs and 
tuberculosis have resulted in the lessen- 
ing importance of infection in the causa- 
tion of scleritis. Thus while scleritis in 
itself is a relatively infrequent disease, 
the percentage of scleral inflammations 
of probable allergic origin is very high 
—perhaps higher than in any other ocu- 
lar structure. However, because the 
sclera, unlike the conjunctiva, cornea 
and uvea, does not lend itself so readily 
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to the experimental investigation of al- 
lergic phenomena, it has been largely 
ignored in this respect. We are, there- 
tore, forced to depend chietly on clinical 
observations for the evaluation of the 
various allergic mechanisms that appear 
to operate in the production of scleritis. 
These indicate that many instances of 
scleritis are best explained on the basis 
of microbiai allergy. In fact, 1f we con- 
sider certain of the collagen diseases, 
such as rheumatoid arthritis, to be due 
to bacterial (streptococcal) allergy, then 
it would be safe to say that most scleritis 
has a microbiallergic origin. Clinical and 
confirmative laboratory experiences in- 
dicate that such allergy is, in general, 
evoked chiefly by three organisms: 
Streptococcus, Staphylococcus, and the 
tubercle bacillus. However, the well 
known relationship between scleritis and 
what was originally termed the focus of 
infection, but which I prefer to call an 
antigenic focus, indicates that while 
these organisms dominate the picture, 
many others, such as enteric bacilli and 
perhaps even parasites, may be incrimi- 
nated, although the evidence here 1s less 
clear-cut. 


Table III classifies allergic reactions 
encountered in the sclera. The impor- 
tance of microbial allergy is clearly seen. 


TABLE III 
ALLERGY OF THE SCLERA 


Atopic allergy (immediate reaction) : 
a. Inhalants: episcleritis 
b. Food allergy: episcleritis 


Microbial allergy (delayed reaction) : 

a. Streptococcus, Staphylococcus : 
episcleritis, scleritis 

b. Tubercle 
keratitis 


bacillus: scleritis, sclerosing 


c. Other microorganisms: 


episcleritis, 
scleritis 


Collagen diseases ( Mechanism?): 

a. Gout. rheumatic fever, rheumatoid 
arthritis, periarteritis nodosa: scleritis, 
episcleritis 
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Tenonitis 


xcept for the rare instance of ten- 
onitis arising from direct infection, such 
as that complicating trauma or extraocu- 
lar muscle surgery, the obscure etiology 
of tenonitis appears best explained in 
certain instances on the basis of allergy. 


The rarity of the disease makes 
etiologic evaluation difficult. Its exuda- 
tive character, its transient, recurrent, 
yet benign course, its association with 
collagen disease, its relationship and 
similarity to scleritis, and its response 
to corticosteroids and foreign protein 
therapy, all suggest that an allergic com- 
ponent may play a role in its causation. 
However, we know of no known in- 
stance where tenonitis has arisen on the 
basis of atopy such as food allergy. That 
microbial allergy may be in operation is 
suggested by its association with rheu- 
matoid arthritis and infective antigenic 
foci. In this regard it is possible that 
the chemosis and other ocular findings 
in trichiniasis are due to tenonitis aris- 
ing secondary to muscle infestation, et- 
ther as toxic or allergic response to prod- 
ucts of the trichinella. 


MICROBIALLERGIC REACTIONS 
OF THE UVEA 


There is considerable evidence, based 
upon anatomic, experimental, and clini- 
cal data, that allergy plays an important 
role in the causation of endogenous uvei- 
tis.? Anatomically the extremely vascu- 
lar uvea offers a particularly favorable 
site for the concentration of proteins, 
antigens, and antibodies originating else- 
where in the body. l-urthermore, it is 
known that local antibody formation can 
and does occur in the uvea itself. Since 
the uvea thus affords such an ideal shock 
organ for the study of allergic reactions, 
it 1s therefore not surprising that in- 
vestigators in the field of immunology 
have utilized this structure experimental- 
ly in the production of allergic reactions 
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ever since the introduction of the con- 
cept of anaphylaxis. As a result, a great 
deal of the basic knowledge concerning 
hypersensitivity in general stems from 
such experiments. Allergic uveitis has 
been induced in laboratory animals by 
means of horse, cat, and other foreign 
sera, egg albumen, various microbial 
products, and by tissue proteins, either 
alone or in combination with Freund’s 
adjuvants (heat-killed tubercle bacilli 
in mineral oil). 


These observations show that all 
forms of allergic mechanisms operate in 
the production of uveal inflammation. 
Recent work by Silverstein and Zim- 
merman!- again confirms this, indicating 
that endophthalmitis may be produced in 
the guinea pig by two distinct immuno- 
logic mechanisms: (1) delayed hyper- 
sensitivity and (2) antigen interaction 
with circulating antibody. By varying 
the method of sensitization, the route of 
administration and the dose of antigen, 
the several immunological mechanisms 
may be stimulated to produce ocular le- 
sions. According to these authors, not 
only may acute nongranulomatous uveitis 
due to a delayed hypersensitivity result 
from microbiallergic processes involv- 
ing bacterial antigens, but it may also 
arise as a consequence of tuberculin-type 
hypersensitivity to simple bland protein 
antigens such as crystalline egg albumin 
and bovine serum albumin. 


The classification given in table [V is 
useful for the understanding of the clin- 
ical manifestations of uveal hypersensi- 
tivity. 


Microbiallergic reactions of the uvea 
may occur in both nongranulomatous 
and granulomatous uveitis. In the ante- 
rior nongranulomatous variety, where 
no direct bacterial infection can be dem- 
onstrated, allergy appears to be the pri- 
mary factor. Even in those granuloma- 
tous forms of uveitis where microorgan- 
isms can be demonstrated, a secondary 


Taste lV 


ALLERGY OF THE LUVEA 


1. Anaphylactic and atopic reactions: 
Uveitis from sera, pollens, animal pro- 
teins, foods, drugs, angioneurotic edema 


2. Microbiallergic reactions: 


a. Nongranulomatous uveitis (allergy ap- 
parently the main factor): Strepto- 
coccus, tubercle bacillus, Staphvlococ- 
cus, Gonococcus, Pneumococcus 

b. Granulomatous uveitis (allergy not 
primary factor but may alter the na- 
ture of the inflammatory response) : 
tuberculosis, syphilis, toxoplasmosis, 
brucellosis 


3. Autogenous allergic reactions: 
a. Sympathetic ophthalmia (allergy to 
autogenous uveal pigment) 
b. Endophthalmitis phacoanaphylactica 
(allergy to autogenous lens protein) 


microbial allergy often alters and ag- 
gravates the inflammatory state. 


While specific hypersensitivity to any 
of the bacteria listed in the table may 
cause anterior nongranulomatous uveitis, 
allergy to the streptococci is most com- 
monly implicated. However, recent stud- 
ies have failed to establish a correlation 
between elevated antistreptolysin-O titers 
and uveitis. Furthermore, skin tests with 
bacterial vaccines may be nonspecific, 
and convincing proof of the value of de- 
sensitization in a disease as variable and 
unpredictable as uveitis 1s not yet at 
hand. 


All types of tuberculous uveitis have 
allergic components. Anterior uveitis 
may occur as a manifestation of tubercle 
bacillus hypersensitivity in the absence 
of direct infection, just as it is known to 
occur in phlyctenular keratoconjunctivi- 
tis and scleritis. Even in actual tubercu- 
lous infection of the uvea, as in poste- 
rior granulomatous uveitis, a secondary 
allergic reaction may dominate the clin- 
ical picture. Exacerbations of uveitis fol- 
lowing testing, or therapy, with tuber- 
culin are known clinically. Moreover, it 
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has been found that destruction of ba- 
cilli by means of chemotherapy can oc- 
casionally liberate sufficient antigen to 
cause a focal allergic response. 


In ocular toxoplasmosis, both local 
and systemic sensitization to the toxo- 
plasma occurs at the time that the or- 
ganism forms pseudocysts in the retina. 
Generalized sensitization is manifested 
by a positive dye titer. When, years later, 
pseudocysts rupture, the hypersensitive 
tissues react with the liberated organism 
to produce an allergic reaction clinically 
manifested as a posterior uveitis. 


Long before the concept of autoallergy 
was utilized to explain certain systemic 
diseases, the ophthalmologist had recog- 
nized that two unique types of autog- 
enous allergy occur in the eye, namely, 
phacoanaphylactic uveitis and sympa- 
thetic ophthalmia. The concept of auto- 
allergy, or allergy of the host to his own 
tissues, although still largely an experi- 
mental one, has other provocative appli- 
cations in the field of uveitis. One may 
infer that the mechanisms of uveal al- 
lergy are even more complex than pre- 
viously presumed, and that there are 
probably many avenues in which hyper- 
sensitivity mechanisms operate in uveitis. 
Just as autoallergy may some day serve 
to explain many now obscure uveal re- 
actions, the hypothesis of autogenous 
hypersensitivity resulting from a mi- 
crobial antigen may clarify much that is 
lacking for our full acceptance and un- 
derstanding of microbiallergic uveitis. 


MICROBIALLERGIC REACTIONS OF THE 
RETINA AND OPTIC NERVE 


The optic nerve and retina are fre- 
quently the site of reactions resulting 
from exposure to various types of nox- 
ious agents. While most of such phenom- 
ena are obviously toxic in nature, often 
definite manifestations of allergy appear 
to occur. In general, allergic reactions 
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of the retina and optic nerve appear to 
follow the usual lines of allergy else- 
where. With the exception of contact 
allergy, which obviously cannot occur, 
anaphylactic, atopic and microbiallergic 
reactions have been noted. 


Toxic and hyper-reactive affections of 
the retina and optic nerve reveal little 
immediate objective evidence of tissue 
involvement, so that diagnosis depends 
on subjective findings, especially central 
vision and visual fields. In most in- 
stances of neuroretinal allergy, however, 
reactions are exudative and hemorrhagic, 
so that they are readily apparent on oph- 
thalmoscopic examination. The only 
major exceptions would appear to be 
those rare cases of retrobulbar neuritis 
arising on an allergic basis. 


Table V classifies all known instances 
of neuroretinal allergy. 


TABLE 
NEURORETINAL ALLERGY 


1. Anaphylactic and atopic reactions: 
a. Serum 
b. Food 
c. Pollen 
d. Drug 
e. Angioneurotic edema and urticaria 


| 


Microbiallergic reactions: 

a. Tuberculin 

b. Other organisms 

3. Other reactions of possible allergic origin: 
a. Eye changes in periarteritis nodosa 

b. Central angiospastic retinopathy 


Experience indicates that most neuro- 
retinal allergy is due to serum, foods, 
drugs, and pollens.'’“) Moreover, gen- 
eralized angioneurotic edema and _ urti- 
caria may likewise involve the optic 
nerve and retina. However, even though 
instances of microbiallergic neuroretin- 
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itis are rare, a number of rather con- 
vineing cases have been reported. Weiz- 
enblatt-! has described such a reaction 
occurring on two Occasions in a patient 
with marked cutaneous sensitivity to old 
tuberculin, five to seven days after skin 
testing with this antigen. Other re- 
ports!’) describe similar exudative 
retinitis from tuberculin injections and 
in trypanosomiasis. Retrobulbar neuritis 
has resulted from prophylactic vaccina- 
tion against rabies. 


SUMMARY 


Many of the important manifestations 
of ocular allergy appear to arise on the 
basis of hypersensitivity to products of 
bacteria and other microorganisms. 
While such microbiallergic reactions 
play a definite role in disease of the con- 
junctiva and eyelids, they are even more 
important in the cornea and in the uvea. 
Many common forms of keratitis are of 
microbiallergic origin. The etiologic sig- 
nificance of bacterial allergy in uveal 
disease is generally accepted: however, 
allergic mechanisms in uveitis may be of 
a more complex character than hereto- 
fore suspected. The little we know of 
scleritis indicates that microbiallergic re- 
actions are of major importance. Even 
im the retina and optic nerve, allergic 
reactions to microbial products have 
been reported, 
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DISCUSSION 


Arson E. Brarey, M.D., City: Have 
you ever given a patient an intravenous in- 
jection of a few thousand killed typhoid bacil- 
li and wondered what would happen? Most 
often they have a chill followed by a fever 
with joint pains, headache, and ache all over, 
really have the ague. The typhoid bacilli may 
even cause the eve condition to improve. Do 
you know what happened when you gave this 
injection? A lot of people have talked about 
it over the years and most of the evidence 
points to the fact that some substance in the 
microbe produces an unusual reaction in the 


body. 


Microbes of all kinds release many antigenic 
substances. There may be some of the simple 
or complex nuclear substances present in the 
live or dead microorganisms themselves. These 
antigenic substances may be endotoxins which 
remain in the organism. Microorganisms 
sometimes secrete an exotoxin. Included in 
this group are several of the organisms which 
are well known to each of you. The staphylo- 
cocci produce a variety of toxins, some of 
which are antigenic while others are only 
mildly antigenic. The staphylococcal exotoxin 
which produces food poisoning is only mildly 
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antigenic to most people. I doubt if all of these 
so-called toxins secreted by bacteria have been 
isolated because I can visualize that an exo- 
toxin can change as the nutrition of the mi- 
crobe changes. A fourth possible antigenic 
substance is formed from the wall produced 
by the body to isolate microbes. These cells 
incompletely break 


down the microbe by- 


products and form new substances which in 
themselves are antigenic or toxic to the body. 


Dr. Theodore has coined his new word 
“microbiallergic,” which includes all the al- 
lergic reaction to microbes. He has presented 
many clinical descriptions of various eye 
structures that may illustrate “microbiallergy.” 
These include the lids, the cornea and con- 
junctiva, the sclera, the uvea and the retina 
and the optic nerve. If a tissue can react un- 
duly to a bacterial antigen then “microbi- 
allergy” will result. Each of the eve structures 
react, some more violently than others, and 
some because of their physical nature react 
differently. The reaction of the tissue is our 
clinical evidence of allergy. Since most bac- 
terial allergy is delayed, the differential diag- 
nosis between the direct infection by the or- 
ganism and the manifestation of allergy may 
present a very difficult problem. The bacterial 
laboratory may be of help here along with 
skin tests and observations of the type of 
lesion in the eve. If there is a direct infec- 
tion, there are usually a large number of 
causative organisms present. If there is an 
allergic reaction, then the organisms usually 
are absent or very sparse. 


Virus infection and herpes do not present 
a special problem. In the case of herpes sim- 
plex infection, hypersensitivity or allergy may 
not be a factor. When no allergy is present, 
the lesion clears spontaneously or in a very 
short time. When allergy is present, and it 
takes time for hypersensitivity to develop, 
several reactions occur. Disciform keratitis 
and the severe iritis that sometimes accom- 
pany herpes simplex keratitis are certainly 
allergic reactions. All the evidence points in 
this direction. I think that by the careful use 
of cortisone or the other anti-inflammatory 
agents, one can control the edema of the 
stroma and the iritis until the virus become 
latent again. 


It has been a pleasure to read Dr. Theo- 
dore’s paper. I highly recommend it to every 
practicing ophthalmologist who treats infec- 
tions in and about the eve. | would especially 
recommend it to the ophthalmologist who 
treats patients with chronic conjunctivitis 
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A NEW-TYPE SILICONE ROD FOR SCLERAL BUCKLING 


WILLIAM G. Everett, M.D. 


and 


MARGARET C. SHARRER, M.D. 
BY INVITATION 


PITTSBURGH, PENNSYLVANIA 


IN recent years, scleral shortening 
operations for retinal detachment have 
received general acceptance. Scleral re- 
sections, scleral outfolds, scleral under- 
mining, and scleral buckling have all 
been utilized for reduction of ocular vol- 
ume in retinal detachment surgery. The 
scleral buckling operation employing 
polyethylene tubing as described by 
Schepens’ 13 currently the most com- 
monly used scleroplasty operation tn this 
country. Since the introduction of the 
encircling polyethylene tube operation 
for retinal detachment, two modifications 
pertinent to this presentation have been 
advanced and are generally accepted. 
The first of these modifications is the in- 
jection of an antibiotic into the lumen ot 
the polyethylene tube at completion of 
the operation; the second is the use of a 
polvethyvlene sleeve over the junction of 
the ends of the tube. It may be assumed 
that these modifications resulted from 
complications arising in the original en- 
circling polyethylene tube operation. 


From the University of Pittsburgh School of Med 
cine, Department of Ophthalmology, Department ot 
Experimental Surgery, and the Eye and Ear Hospital 
of Pittsburgh. 


This study was supported by Public Health Grant 
B2481. The silicone rod (X-30146) was turnished 
ind extruded by the Dow Corning Center for Aid 
to Medical Research, Midland, Michigan. The suture 
materials were furnished by Ethicon, Inc., Somer- 
ville, N. 


Presented as a New Instrument at the Sixty-Fifth 
Annual Session of the American Academy of Oph- 
thalmology and Otolaryngology, Oct. 9-14, 1960, 
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Lincoft? described several cases of 
chronic granuloma at the site of the su- 
ture tie and tube junction and believes 
that this complication can be prevented 
by utilizing these modifications. 


The authors of this paper have en- 
countered similar granulomata using en- 
circling silicone rubber tubing and a silk 
suture. The initial use of silicone tubing 
was undertaken several years ago in an 
effort to avoid these chronic inflamma- 
tory reactions. Animal experiments, to 
be reported separately, led us to believe 
that the granulomatous reactions were 
the result of the dead space in the lumen, 
a tube containing a silk suture, and tissue 
fluids, which create a culture area for 
bacterial growth. 


One of the authors (W. G. E.) ob- 
served over a period of several years 
that solid silicone rods embedded in seg- 
mental areas of the sclera have not pro- 
duced inflammatory granulomas. This 
procedure was utilized following the re- 
port of Girard,' who suggested the use 
of an ene’rel ng solid silicone rod. How- 
ever, the overlapping juncture of the 
ends of the encircling silicone rod was 
found cumbersome and bulky. Since no 
chronic inflammations were  encoun- 
tered with the encircling silicone rods, 
study of this procedure seemed indicated. 


The following method was devised 
for creating a scleral buckle in which 
there was no luminal dead space such as 
is created by the conventional use of an 
encircling polyethylene tube. silicone 
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rod extruded with a 3-0 mersilene core 
or 3-0 braided stainless steel wire was 
used. This rod is buried in a scleral 
lamellar undermine as large as is neces- 
sary to apply adequate choroidal dia- 
thermy, depending on the characteristics 
of the retinal detachment, as is done in 


conventional scleral buckling (fig. 1, A). 


FIG. 1 


Illustration of the use of 


The rod encircles the undissected equa- 
torial circumference of the globe over 
the surface of the sclera. The silicone 
rubber is stripped off the suture core, 
allowing about 1/32 of an inch overlap 
of each end (fig. 1, B). The rubber on 
the suture ends is then pushed _ back. 
When the encircling suture is tied, the 
slight excess rubber crowds or butts the 
knot, making a close approximation of 
the juncture (fig. 1, C and D). A small 
sleeve of silicone rubber was previously 
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a new type of silicone rod and suture in 
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placed around the rod near the knot (hig. 
1, E). The area is carefully irrigated 
and cleaned with physiologic saline solu- 
tion and is dried with cotton sponges. 
Silicone glue may then be applied about 
the knotted suture and rod (fig. 1, I°). 
This silicone glue creates a permanent 
seal of the rod ends. The silicone sleeve 


scleral buckline. 


is then advanced around the glued junc- 
ture to create a permanently watertight 
joint (fig. 1, G). 


Silicone rubber has the following ad- 


vantages: (1) it may be autoclaved; 
(2) it does not deteriorate with age; 


(3) it is adhesive to all other materials 
or fluids; and (4) it is inert to body 
tissues. 


As in all ocular surgery, meticulous 
attention must be paid to a sterile field 
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and the prevention of contamination re- 
gardless of any modification of opera- 
tive approach. 


SUMMARY 


The scleral buckling operation has 
been widely accepted as a means of 
treating retinal detachment. Occasion- 
al inflammatory granulomas following 
scleral encircling operations with poly- 
ethylene and silk suture have been en- 
countered. Clinical experience with sili- 
cone rubber rods and the suggestion that 
the operation using an encircling poly- 
ethylene tube with luminal-silk may 
cause chronic granuloma led to the 
development of a method for treating 
retinal detachment which utilizes an ex- 


truded silicone rod with suture core* and 
a fused, watertight silicone juncture in 
an effort to avert the occasional chronic 
granuloma produced by the encircling 
scleral buckling operations for retinal 
detachment. 
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THE TRABECULOTOME 
An Instrument for Trabeculotomy ab externo 


LEE ALLEN 
BY INVITATION 
and 


HERMANN M. Burian, M.D. 
IOWA CITY, IOWA 


0.2mm. 


recurved a 


mm. 


\ 
0.5mm. 


FIG. 1—-Two models of the trabeculotome: (A) blunt model: (B) model with “‘drawknife’ edge. The handles 
are positioned closely so that the second handle is hidden. The trabeculotomes come in pairs which consist of 
an instrument for right thrust and another for left thrust. 


THE instrument presented here has ter making a radial incision through the 
been designed for the purpose of per- external limbus and sclera. On correct 
forming a trabeculotomy ab externo.'- withdrawal, the spatula will sever the 
The essence of this operation, devised — trabecular meshwork, exposing the canal 
primarily for developmental glaucoma, of Schlemm if one is present, or at least 
consists of introducing an appropriately some part of the innermost layers of the 
shaped spatula into the scleral groove af- meshwork. 


. | The instrument itself consists of a 
From the Department of Ophthalmology, College of 

Medicine, State University of lowa, lowa City. spatula OT blade fastened to a round 
Presented as a New Instrument at the Sixty-Fifth Kirby-type knurled handle. The spatula 
Annual Session of the American Academy of Oph- 1S shaped to follow the curve of the lim- 
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oi bus, except for about 2.5 mm. at the 
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tip, where it is recurved, the gross radius 
of its curve being 6 to 6.5 mm. The lin- 
ear distance from handle to tip is about 
1 cm. The oval cross-section of the spat- 
ula is tilted at about 45 degrees from 
the plane of the long curve. The spatula 
tapers gently from base to tip; it 1s 0.7 
mm. wide and 0.4 mm. thick at mid- 
point, and 0.5 mm. wide and 0.2 mm. 
thick in the recurved portion of the tip. 


One model (fig. 1, A) is blunt, for 
sectioning the meshwork by gentle pres- 
sure upon withdrawal. The other (fig. 
1, B) has a “drawknife” edge which 
starts 2.5 mm. in back of the tip and ex- 
tends from 2 mm. to within 0.5 mm. of 
the tip. This knife edge is level with the 
uppermost part of the oval cross section 
so that it will cut well ahead of the scleral 
spur as the spatula 1s withdrawn. Both 
the blunt and the sharp trabeculotome 
come in pairs—each pair consisting of 
an instrument for thrust to the right and 
another for thrust to the left. 
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The results obtained with this instru- 
ment in experimental eye surgery and 
In surgery on living eyes will be pub- 
lished elsewhere.'" Slides showing the 
preoperative and postoperative chamber 
angle drawings and histologic specimens 
were shown, but are not reproduced in 
this note. 
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PROSTHETIC ARTICULATIONS IN STAPES SURGERY 


Victor GoopHILL, M.D 
LOS ANGELES, CALIFORNIA 


In the revived era of stapes mobiliza- 
tion, the first group of approaches fol- 
lowing Rosen’s leadership'’-!9 involved 
indirect force applications transmitted 
to the ankylosed area to liberate the 
fixed stapes from its pathologic attach- 
ments and remobilize it; thus force was 
applied either to the incus, to the in- 
cudostapedial articulation, to the neck, 
or to the crura, utilizing various shaped 
picks and blunt instruments. In these 
early attempts, many successful results 
were obtained. This indirect type of 
operation is still in use throughout the 
world, with a yield of approximately 30 
per cent successful mobilizations. In the 
other 70 per cent of cases, the indirect 
approach usually resulted in either the 
disruption of the incudostapedial joint 
or crural fracture, so that the force ap- 
plication never quite reached the crucial 
ankylosed area and remobilization was 
not achieved. 


As experience in this approach ac- 
cumulated, it became obvious that it was 
not desirable to sacrifice the ossicular 
chain for the advantage of a 30 per cent 
success group, and that more precise 
methods directed to the footplate region 
itself might increase the number of good 
results and make the operation more de- 


From the Los Angeles Otosurgical Group, and the 
Departments of Otolaryngology, Cedars of Lebanon 
Hospital, Children’s Hospital, and the University of 
Southern California, Los Angeles. 


Presented at the Sixty-Fifth Annual Session of the 
American Academy of Ophthalmology and Otolaryn- 
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sirable. The locus of force application 
began to leave the incus, the stapedial 
neck, and the crura, and began to ap- 
proach the footplate region. Originally, 
the first efforts in this new direction 
were towards force through the oto- 
sclerotic focus in the anterior or poste- 
rior peristapedial (peribasal or peri- 
crural) region. Picks, chisels, and 
gouges, either mallet or motor-driven, 
were used in this direct attack. Heer- 
mann* of Essen was the pioneer in ad- 
vocating delicate, precise chisel tech- 
niques. Later, the operations of anterior 
crurotomy and then partial anterior cru- 
rectomy were developed, which resulted 
in monopod posterior mobilizations. 


Peribasal translesion fracture is still 
very much in use, and will probably find 
a limited place in the future plan for 
orderly stapes surgery. There is no 
doubt that in many patients the footplate 
can be successfully and permanently re- 
mobilized by direct fracture through the 
footplate region. There is much evidence 
that it is possible to obtain a permanently 
mobile footplate even though the frac- 
ture has gone directly through an oto- 
sclerotic focus. However, it appears that 
more successful long-range results can 
be obtained if the fracture area does not 
gO directly through the  otosclerotic 
process, but through the margin between 
the otosclerotic lesion and the normal 
footplate. A sufficient number of excel- 
lent results over long-range periods ex- 
ists in this latter group to justify its 
retention as a valid technique (under 
special indications only), to be utilized 
with a high degree of safety in the sur- 
gery for stapedial ankylosis. 
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With the redirection of effort to the 
footplate region, the number of success- 
ful results doubled and the 30 per cent 
“successful” results of the “indirect” 
mobilization era jumped to at least 60 
per cent in the “direct” era. This in- 
crease was the most important factor in 
the replacement of the fenestration oper- 
ation by the stapes operation as the pri- 
mary treatment of otosclerotic deafness. 
With the emergence of the direct foot- 
plate era (1957-58), the fenestration 
operation definitely became secondary in 
the treatment of otosclerosis and many 
of the fenestration surgeons who had 
scoffed at stapes surgery and had pre- 
dicted its early demise were now “jump- 
ing on the band wagon” and pointing 
with pride to their stapes results. Some 
of the more experienced and skillful sur- 
geons reached “successful” primary re- 
sults in 80 to 85 per cent of cases. 


However, when some of the excellent 
primary results began to diminish by vir- 
tue of reankylosis ( Bellucci and Wolff! ) 
and when the reankylosis figures began 
to mount, it became obvious that some 
other approach would be necessary, par- 
ticularly in the more extensive lesions. 
This invited the use of a more radical 
group of procedures involving partial or 
complete stapedectomy. It 1s interesting 
to note that we then came full circle in 
the surgery of otosclerosis, from the 
early days of NKessel!!! and his con- 
temporaries who performed total stape- 
dectomies. They were followed by Miot'* 
and colleagues who performed mobiliza- 
tions. This era, in turn, was replaced by 
that of the Lempert!’ fenestration opera- 
tion, which ignored the oval window. 
We then returned to the oval window 
via the Rosen mobilization,'”'? and now 
we have come completely around the 
circle back to stapedectomy as originally 
advocated by Kessel (fig. 1). The return 


to stapedectomy occurred spontaneously 
and almost simultaneously throughout 
the world. Its re-emergence was logical 


when realization of the extent of the re- 
ankylosis problem became widespread. 
It is difficult to trace any direct chron- 
ological relationship of the various new 
stapedectomy procedures as they evolved, 
so they will be described in anatomical 
order. 


1957 
return to 


Stapedec tomy 


? 


KESSEL 
Stapedectomy 


1952 i892 
ROSEN MIOT 


Stapedolysis Stapedolysis 


| EMVPERT 
Fenestration 


FIG. 1—From stapedectomy to stapedectomy to ? 


A. STAPEDECTOMY: ITS VARIOUS FORMS 


1. Partial Anterior Crurectomy 


The excellent results reported by Tow- 
ler’ and others who originally advocated 
anterior crurotomy were somewhat 
downgraded by reunion of the crural 
fragments. Accordingly, excision of 
part or most of the anterior crus was 
adopted by some surgeons (L. Holm- 
gren®). Partial anterior crurectomy was 
quite effective when combined with foot- 
plate fracture to isolate the anterior le- 
sion (fig. 2) and anterior one half of the 
footplate. The mobile posterior footplate 
segment, attached to the posterior crus, 
was now free to transmit acoustic ener- 
gy to perilymph via a posterior monopod 
mobilization (fig. 3). 
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FIG. 


2—-Extensive 
involvement. 


anterior 


ankylosis with 


FIG. 3—Partial 
monopod basolysis. 


anterior crurectomy of posterior 


In occasional cases, the ankylosing le- 
sion is primarily posterior (fig. 4+). In 


crural 


OPHTIH,. & OTOL, 


that event, a posterior partial crurec- 
tomy accompanied by footplate segment 
attached to anterior crus should result 
in anterior monopod mobilization (fig 


FIG. 5—-Partial posterior crurectomy with 
monopod basolysis. 


anterior 


2. Anterior Crurectomy, Hemi- 


stapedectomy and Stapedioplasty 


Proceeding along the same basic ana- 
tomical-surgical principle of monopod 
mobilization, several otologists have ad- 
vocated the procedures of anterior cru- 
rectomy and hemistapedectomy ( Juers,*’ 
Hough’), in which they removed most 
of the anterior crus en bloc (fig. 6), fre- 


FIG. 4 


Extensive 
involvement. 


posterior ankylosis with crural 


6—Massive anterior lesion about to be removed 
tollowing anterior crurectomy. 
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quently along with the anterior half ot 
the stapedial footplate including a wedge 
of the otosclerotic anterior lesion (fig. 
7). This then resulted in a simple mono- 


FIG. 7—-Resection of footplate attachment of pos. 


terior crus prior to redirection 


n stapedioplasty. 


pod mobilization without any change in 
the position of the posterior crus and the 
posterior stapedial segment. 


Juers advises a redirection of the pos- 
terior crus in monopod fashion either to 
the central or to the anterior portion of 
the oval window (fig. 8). It may be ac- 


& —-Redirected posterior crus on lfoam covet 
ver anterior vestibular opening. 


companied by no oval window replace- 
ment or in some instances by replace- 
ment through vein graft, connective tis- 
sue, or gelfoam. 


5. The Interposition Operation 


Michel Portmann!>:'© described the 
interesting approach of interposition in 
which a “platinectomy” or “basectomy” 
or footplate excision is performed with 
preservation of head, neck and crura. 
The removal of the entire stapedial foot- 
plate is followed by replacement with a 
vein graft (fig. 9). This allows the pres- 


FIG. 9—Portmann interposition operation. Otosclerotic 
tootplate has been removed and replaced with vein 
graft. Crura in contact with vein graft. 


ervation of the stapedial tendon and 
maintenance of the integrity of the in- 
cudostapedial joint, but reattaches the 
medial aspects of the crura to a mobile 
vein graft rather than to a rigid foot- 
plate. 


4. Subtotal Stapedectomy and 
Prosthetic Replacement 


This is the most widely used version 
of stapedectomy and may well remain a 
major stapes procedure in the future. In 
this procedure, following section of the 
stapedial tendon incudostapedial 
joint, the head, neck and crura are frac- 
tured away en masse and the medial 
crural insertions and entire footplate re- 
main. A substitute stapes is created by 
the installation of a prosthesis between 
incus and footplate, the footplate re- 
maining im sit but being mobilized by 
one of several methods. The two most 
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common stapedial replacements have 
been plastic (polyethylene) and metal 
(stainless steel or tantalum) struts. The 
strut problems will be described later 
in a special analysis. 


Mobilization of the footplate in situ 
to allow transmission of energy from 
strut to vestibular perilymph can be ac- 
complished in several ways. 


The simplest method is total foot plate 
lysis, which is possible in relatively mild 
types of ankylosis in which the anatomi- 
cal integrity of the footplate circum- 
ference (perimeter) is still inviolate. 
This condition may exist either in com- 
pletely virginal (uninvaded) or ossi- 
hed (invaded) footplates. Even though 
the annular ligament has been deformed 
or destroyed, the anatomical configura- 
tion of the oval window may be intact 
and the footplate may be completely 
mobilized during the fracture maneuver 
of subtotal stapedectomy. In such cases, 
the medial end of the strut will simply 
press on the mobile footplate and trans- 
mit energy in the same manner as nor- 
mal crura. The strut will require rather 
tight positioning to expedite efficient 
energy transfer (fig. 10). 


OPHTH. & OTOL. 


cumferential invasion will frequently 
demonstrate a completely normal central 
virgin island (fig. 11). Such islands 


FIG. 11—-Extensive total ankylosis with central foot- 
plate island. 


have been observed repeatedly in pa- 
tients with otosclerotic histories of even 
30 and 40 years’ duration. It is possible 
to treat such an island in several ways: 


a. It may be mobilized en masse 
around its perimeter and the strut will be 
applied to it under shght tension in the 
same manner as the totally mobilized 
footplate (fg. 12). 


FIG. 10—Total footplate lysis. Blunt end prosthesis 
in pressure contact with a mobile footplate. 


A footplate fixed anteriorly and poste- 
riorly with or without concomitant cir- 


a “*hid’’ 


FIG. 12--Completely mobile virgin island acting as 


in contact with a blunt prosthesis. 


b. It may be fractured in a crucial 
manner and the medial end of the strut 
thrust through the fracture lines into the 
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vestibule. Such a strut will usually be d. The entire island may be removed, 
notched medially (fig. 13). the resultant vestibular defect closed 


either with a vein or fat graft or gel- 
foam, and a contacting strut installed 


(figs. 14, 15 and 16). 


FIG. 15—Stainless steel strut in place over fat graft 
closing vestibular opening. 

FIG. 13-—-(A) Notched prosthesis placed into the 
vestibule through fractured virgin island. (B) Ves- 
tibular view of notched prosthesis in contact with 
virgin island fragments. 


c. It may be completely pulverized. 
and either covered with autogenous tis 
sue or gelfoam or left uncovered. A 
strut will then be placed in contact with 
the pulverized island on its covering 
tissue. 


FIG. 16—-Stainless steel strut in place over gelfoam 
covered vestibular opening. 


A footplate invaded by otosclerosis so 
that no virgin island remains either will 
become thickened but still retain ana- 
tomical boundaries or will become fused 
amorphously to the oval window margin 
so that no vestige of previous oval win- 
FIG. 14—-Polyethylene articulated strut in place on dow frame can be recognized — (hig. 
fat graft covering vestibular opening 17). In the latter case, otosclerotic 1n- 
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FIG. 17 


no island. 


Total footplate ankylosis: 


amorphous mass; 


vasion may occur in any portion of the 
otic capsule, with frequent large oto- 
sclerotic exostoses presenting from the 
promontory or extending into the ves- 
tibule. 


In the former variety (1.e., with nor- 
mal boundaries) probably the best ap- 
proach is total stapedectomy (to be de- 
scribed later). In amorphous diffuse 
otosclerosis which oval window 
boundaries have been destroyed, it 1s 
questionable whether any oval window 


approach is desirable. However, the 
author and others have observed at 
least short-term successful results in 


many such cases treated by artificial 
fenestration of the amorphous mass with 
a burr (fig. 18) and combined with a 


prosthesis and a tissue or gelfoam 
seal. Where a normal oval window 


boundary still exists, excellent results 
(at least temporarily) have been ob- 
tained by pulverization techniques, chisel 
fractures with displacement of  frag- 
ments and even intravestibular disloca- 
tion of a footplate too broad to allow 
for easy delivery. In all of these tech- 
niques, “‘success” (temporarily) must 
depend upon maintenance of the desired 
displacement and adequate prosthetic 
contact with a membrane-covered peri- 
lymph area. 
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FIG. 18 


Amorphous footplate; burr tenestration. 


5. Total Stapedectomy 


In returning to the circle started in 
1876 by Kessel (fig. 1), we see another 
example of “nothing new under the 
sun.” However, these returns in human 
creativity are not always simple returns. 
New depth usually accompanies the re- 
turning concept, and this is certainly 
true in stapes surgery. 


The essential feature of total stape- 
dectomy is the total removal of the foot- 
plate. There is apparently little ditfer- 
ence between the effectivity of acoustic 
energy, transmission between the intact 
superstructure (head, neck and crura) 
of a stapes (as in the “interposition” 
operation of Portmann) and an articu- 
lated prosthesis, with the exception of 
the unknown sequelae to the cochlea of 
deprivation of stapedius muscle protec- 
tion effect in the prosthetic case. What 
is said of the articulated prosthesis 1s 
not necessarily true of all prosthetic 
struts. A loose sliding metal strut or a 
loose, partly attached polyethylene strut 
is certainly inferior to a naturally articu- 
lated stapedial “superstructure.” 
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1961 


Total removal of footplate or oval 
window fenestration demands not only 
the utmost in microsurgical technique 
but a critical awareness of the problems 
inherent in exteriorization of the ves- 
tibule and the special demands _ placed 
upon the hydrodynamics of perilymph 
production and absorption. The latter 
problems first manifested themselves 
during the development of the Lempert 
fenestration operation. They are per- 
haps more acute in refenestration of 
the oval window, because anatomic re- 
lationships are more crucial. 


That due consideration of these in- 
herent dangers ts lacking in radical foot- 
plate surgery is amply demonstrated by 
the alarming number of “dead laby- 
rinths” reported recently. Unfortunate- 
ly, most of these reports have not yet 
been published, and it is questionable if 
all of these cases will ever find their way 
into print. They have been reported 
verbally at every recent otologic meeting, 
especially in informal discussions. How- 
ever, it seems likely that most of these 
problems are not insuperable and that 
measures to protect the endolymphatic 
labyrinth will be forthcoming. 


It is regrettable that experimental 
‘methods to study these probiems have, 
with few exceptions, lagged behind clin- 
ical investigation. It is to be hoped that 
increased laboratory facilities will expe- 
dite such fundamental studies. 

Technical details of total stapedectomy 

will be described later. The basic prin- 
ciples, however, involve the following 
points: 

a. Gentle decompression of the peri- 
lymph space rather than violent 
“uncorking” 

b. Careful removal of footplate frag- 
ments and bone dust 


Blood-free tield 


d. Very delicate suction 


e. Adequate immediate sealing of oval 
window, preferably with a_ tissue 
transplant 


t. Careful positioning of strut to en- 
sure its integration with the newly 
created mobile membrane 


Tissue transplants or free grafts have 
plaved the most important part in the 
development of radical oval window 
surgery. The vein graft as developed by 
Shea?! has been in the forefront of graft 
techniques. Shea has had extensive ex- 
perience with this technique and _ feels 
that it may replace most of the previous- 
ly used procedures. 


In Shea’s technique, the head, neck 
and crura are removed in the usual man- 
ner and the entire footplate removed 
from the oval window frame. Prior to 
this removal, however, a segment of vein 
is removed from the dorsum of the hand 
under local anesthesia. small thin- 
walled vein is preferred. 


excessive connective tissue 1s trimmed 
from the adventitial surface and the vein 
is split lengthwise. After careful trim- 
ming for size so that it will cover the 
oval window and portions of the fossa 
ovalis, it is kept in sterile Ringer’s solu- 
tion until needed. 


Mucoperiosteum is removed from the 
margins of the oval window to create a 
raw surface. The footplate is removed 
delicately by fine angular dissectors and 
hooks. If necessary, a microdrill 1s used 
to facilitate removal. 


As soon as the footplate is removed, 
the vein graft is placed in position over 
the window, adventitia in and intima 
out, and a polvethylene strut placed be- 
tween it and the incus. A slight indenta- 
tion by the strut is desirable (fig. 19). 


A modification of the vein graft has 
been advocated by Kos.'? He utilizes a 
stainless steel strut with a shepherd's 
crook over the long process of the incus. 
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FIG. 19--Shea vein graft over oval window 
footplate removal. Articulated polyethylene 
position between incus and vein graft. 


after 
strut im 


The medial aspect of the strut is tied 
around an unslit vein removed from the 
dorsum of the hand. 


This vein plug is placed into the 
oval window to seal the vestibule and 
form another version of a pseudofoot- 
plate, with the steel strut transmitting 
energy from the drum-ossicular chain to 
the vestibule (fig. 20). 


FIG. 20—Vein plug of Kos in position over oval 
window with stainless steel wire connection to incus. 


Other free grafts utilized have been 
conjunctiva, mucosa, connective tissue 
and fat. The fat graft technique has been 
used extensively by Schuknecht,?° and 
by the author with an articulated poly- 
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ethylene prosthesis. 


The fat graft used by Schuknecht 
utilizes a stainless steel strut tied to a 
piece of fat taken from the ear lobe. 
The fat graft plugs the oval window in 
a manner similar to the vein plug with 
the steel strut transmitting acoustic en- 
ergy from the drum-ossicular chain (fig. 


21). 


FIG. 21—Schuknecht fat graft in position over the 
oval window with stainless steel wire connection to 
mncus. 


Excellent results, as high as 90 per 
cent have been reported 
with vein grafts, vein plugs and _ fat 
grafts. Thus the tendency to adopt total 
stapedectomy 1s widely evident. 


“successes, 


However, the final chapter on total 
stapedectomy cannot be written for 
many years. Ultimate fate of the tissue 
grafts, gelfoam and prostheses is un- 
known. The status of the cochlea on a 
long-range basis remains to be studied. 
Response of the newly opened and newly 
sealed vestibule to various types of in- 
fections of the upper respiratory tract 
remains unknown. The sequelae of de- 
privation of stapedius muscle protection 
remain to be evaluated. 


All of these unknowns must be 
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weighed against the large, although still 
incomplete, battery of data concerning 
the Lempert fenestration operation. The 
indirect (semicircular canal) route can- 
not be ignored and must not be left 
out of the total plans for the surgical 
treatment of otosclerosis. The otologic 
surgeon planning reconstruction of the 
stapedial-vestibular articulation must be 
prepared to use both metal and plastic 
prostheses. With either type he must 
achieve a functioning articulation with 
both incus and footplate (or neo-foot- 
plate ). 


A. METAL PROSTHETICS AS STAPES 
SUBSTITUTES 


The use of either stainless steel or 
tantalum wire (gauge 32) has been ad- 
vocated by a number of surgeons, no- 
tably Schuknecht and Kos. A piece of 
wire 1s bent to form a shepherd’s crook, 
which hooks around the long process of 
the incus laterally. The medial end of 
the metal strut (approximately 4 mm. 
long) is fashioned into a rounded base 
to transmit energy to the oval window 
region in one of several ways. 


The lateral end is fashioned into a 
hook-like shepherd's crook to fit snugly 
around the long process and is crimped 
into position by the use of a modified 
alligator forceps. If the hook is too 
tightly clamped to the incus, ischemic 
necrosis will result. This should be 
avoided. shght amount sliding 
is permitted. The medial aspect is 
placed upon the footplate, following 
which the footplate is fractured slght- 
ly imwardly if it still has the integ- 
rity of a total mobile footplate. The 
slight pressure exerted by the strut in 
keeping the footplate pushed into the 
vestibule is usually sufficient to create 
rather good linkage so that transmission 
of acoustic energy is reasonably effi- 
cient. In the event that the footplate has 
been invaded by otosclerosis, it (or a 


virgin island) may be fractured loose 
and a single fragment or several frag- 
ments covered by small pledgets of gel- 
foam which have been saturated with 
Hydeltrasol ( predisolone phosphate sodi- 
um) solution. The medial end of the strut 
is then placed on the mobile footplate re- 
gion with moderate pressure. This will 
permit a partial footplate segment which 
is completely mobile to transmit energy 
from incus via strut to perilymph. In 
instances in which the footplate is totally 
invaded by otosclerosis, it may be re- 
moved either completely or partially and 
a fat graft or vein graft placed over the 
aperture. The strut is placed on the graft 
to transmit energy through the new, 
more compliant oval window membrane. 
The strut or “pin” carries with it cer- 
tain potential disadvantages : 


1. The lateral hook around the long 
process may become too loose and 
fail to transmit incus motion re- 
liably. 


2. A very tight hook may predispose to 
incus necrosis. 


3. The ultimate effect of steel or tan- 
talum upon the physicochemical and 
other properties of perilymph and 
endolymph is unknown. 


In some cases, however, the metal 
pin or strut is the only possible solu- 
tion to a stapes problem, particularly in 
instances 1n which there is necrosis of 
the lenticular or long process of the incus 
(fig. 22), making it impossible to articu- 
late a polyethylene prosthesis adequate- 
ly. In cases in which the oval window 
recess 1s so small that a polyethylene 
prosthesis would impinge upon. either 
promontory or the facial canal, the pin 
becomes the only possible solution to 
transmission linkage from incus to oval 
window. In the event that only a small 
virgin island or drilled island is access- 
ible to the vestibule, only a metal pin 
can be used for linkage in such cases. 
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FIG. 22 
possible in 


Stainless steel 

instance of 
In this case it contacts the gelfoam-covered vestibular 
opening. 


strut is only transmission 


lenticular process necrosis. 


B. POLYETHYLENE PROSTHESES 


Early in the history of the new stapes 
era revived by Rosen, a number of sur- 
geons, challenged by reankylosis and 
other problems, began to utilize stapedial 
replacements. The author, in 1956, per- 
formed a number of total stapedectomies 
and substituted polyethylene prostheses 
of varying types between itncus and foot- 
plate. These early experiments were 1n- 
tentionally few in number so that long 
range observations of the fate of poly- 
ethylene might be available before it was 
advocated for more general use. 


The anatomy of the polyethylene pros- 
thesis has undergone quite an evolu- 
tionary development which can be traced 
as follows: 


A simple segment of polyethylene tube 
was the earliest version of the pros- 
thesis and served to connect the lenticu- 
lar process to the central footplate area. 
In its simple form (fig. 23) this was a 
very adequate strut under circumstances 
which were anatomically ideal. Unfor- 


tunately, however, in the large group of 
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patients with less favorable anatomical 
circumstances this prosthesis was im- 
practical, and it became necessary to 
substitute for the simple length of tub- 
ing, a segment of tubing the medial 
aspect of which had been diagonally cut 


FIG. 23—Primitive form of polyethylene prosthesis. 
Simple length of 
virgin island. 


tubing between imcus and mobile 


so that it could enter the narrow fossa 
ovalis region without impinging upon 
the promontory (fig. 24). The diagonal 
strut prosthesis is still in wide use in 
most techniques, including the vein 
graft. Under most circumstances it ts 
probably adequate. However, in| many 
cases the bulge of the promontory either 
in its normal state or following oto- 
sclerotic infiltration makes it necessary 
to change the cut of the strut so that 
there 1s less opportunity for friction be- 
tween strut and promontory. Because ot 
promontory problems and 
where a narrow fossa ovalis made the 
diagonal strut inoperative, the medial 
aspect of the strut came to resemble 
more and more a true strut and less and 
less the segment of a cylinder (fig. 25). 


situations 


As special problems arose requiring 
more delicate transmission channels 
(such as too small virgin islands sur- 
rounded by massive amorphous  oto- 
sclerosis), the strut became narrower 
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until it occupied the width of about 1 
mm. or less and represented about 90 
degrees of the circumference of the 
cylindrical tube (fig. 26). Finally, in our 
usage the strut is virtually a straight 
piece of polyethylene, reserving the 
tubal aspect only for the lateral incus 
attachment region. There is no tube at 
all in the transmission strut itself (hg. 
27). 


FIG. 24--Standard polvethylene strut with diagonal 
cut. 


lortunately, the pr Ivethylene strut has 
been shown to be relatively inert. Under 
proper aseptic conditions the intra- 
tympanic and intravestibular insertion 
of such a strut is a safe procedure. 


Other problems in the use of the strut 
soon became apparent, however; the at- 
tachment of strut to incus remained a 
problem which is now approaching solu- 
tion. Examination of incus-strut unions 


FIG. 25-——Modification of polyethylene strut to avoid 
frictional contact with promontory. 
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FIG. 26—Further modification of medial 
polyethylene strut to fit a narrow oval 


aspect ot 
window. 


at revisions revealed that in the vast ma- 
jority of cases a fibrous tent had grown 
around the union so that the incus-strut 
union was virtually a fixed and articulat- 
ed joint (fig. 28) capable of push-pull 
transmission, a definite acoustic require- 
ment of the normal incudostapedial 
joint. However, in some cases at re- 
vision it was found that no such fibrous 
union had occurred. As a result, the 


incus-strut union had not persisted and 
acoustic 


incus and strut were not in 


ACAD, 

OPHTH. & OTOL. 
contact, the strut having been either dis- 
located partially from the incus or having 
fallen away, lying freely in the middle 
ear. This lack of incus-strut union was 
responsible in some cases for a depart- 
ture of the medial aspect of the strut 
from its desired contact point with foot- 
plate or footplate fragment so that it be- 
came dislodged from the operative place- 
ment and ended up in contact with a 
hxed margin of oval window, usually in 
an area of otosclerotic bone where there 
was no possibility of transmission of 
acoustic energy to perilymph (fig. 29). 


NOTCHED 
<— MEDIAL 
END 


BLUNT 


MEDIAL—»> 
END 


Double ring 
External ring is slit to form collar 
which grasps long process as lenticular process fits 


Fit;. 27—Collar articulated 
at lateral end. 


prosthesis. 


into immer ring. 
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FIG. 28—-Fibrous tissue fixed the incus-strut 
functional push-pull dynamic. 


The first step in attempting to correct 
this problem was the creation of four or 
five flange cuts at the lateral aspect to 
widen the lumen of a smaller gauge 
tube and thus provide frictional grasping 
contact with lenticular process (fig. 30). 
This was a definite improvement and 
allowed a greater degree of predictability 
to strut-incus union, based, however, 
upon the presence of a fairly definite 
lenticular process. However, this was not 
a total solution, since the lenticular 
process was so shallow in some cases 
that it did not permit the flanged tube to 
get a secure attachment. This inspired a 
welded tube segment forming a_ T- 


tw 
vw 


union and the strut-footplate union to recreate a 


shaped prosthesis, with the horizontal 
portion of the T mounted on the incus. 
Several varieties of this version were 
created, some successful, others not. 


The final stage in the evolution of the 
polyethylene strut to promote a perma- 
nent incus-strut union was the fashion- 
ing of the collar prosthesis. In this pros- 
thesis the lateral aspect consists of two 
rings, the outer one slit open to form a 
locking collar. Polyethylene — tubing, 
gauge 60, is used. The collar prosthesis 
utilizes the inherent elasticity or “mem- 
ory” of polyethylene to create a partially 
encircling clasp (fig. 27). 
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FIG. 29—Unsatisfactory incus-strut union with dislocation and wedging of medial end into fixed 


otosclerotic margin. No transmission is possible. 


The collar is spread open with a spe- 
cially designed strut introducer (figs. 31 
and 32) so that the lenticular process is 
introduced into the inner ring segment 
(fig. 33). The introducer is then re- 
moved, allowing the collar clasp to snap 
shut (fig. 34) and thus obtain and main- 
tain a firm but gentle hold on the termi- 
nal aspect of the long process of the 
incus. 


The evolution of this collar prosthesis 
to its present state has created a virtual- 
ly permanent crus-incus union which 
appears to be effective and safe. It is 
necessary, of course, for the prosthesis 
to be properly fashioned so that the col- 


lar has sufhcient grasping force. If it 
is improperly constructed, it will not 
function as a clasp. It must grasp the 
incus for immediate push-pull dynamics 
to be an effective articulated prosthesis. 


The elimination of the tubal aspect 
from the rest of the prosthesis has made 
it possible to direct the strut into a nar- 
row area which previously did not admit 
a corventional, diagonally cut strut; 
particularly is this true in cases of mas- 
sive otosclerotic infiltration of the prom- 
ontory which may obliterate the caudal 
aspect of the fossa ovalis (oval window 
recess or niche) to a great degree. While 
it is possible, of course, to remove some 
of this otosclerotic bone with chisel or 
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FIG. 30—Flanging of medial strut end to allow 
grasping contact with lenticular process. 


burr, such removal remains a question- 
able procedure, since no one can predict 
the osteogenetic sequelae of such radical 


dissection of otosclerotic bone. 


Having solved the articulation prob- 
lem with the collar, and the promontory 
friction problem with the narrow strut, 
only the medial end of the strut (the 
oval window “articulation”) has_ re- 
mained an unsolved problem. While it is 
now possible to create a virtually com- 
pletely articulated prosthesis at the in- 


cus end, an oval window articulation can- 
not be made with certainty at the time 
of the operative procedure but must be 
assumed to occur at some time later in 
the healing phase. That such unions may 
or may not occur is well known to all 
stapes surgeons. While there may be 
high and low degrees of predictability, 
there is no absolute guarantee that an 
oval window articulation will occur; 
thus, occasional failures with struts oc- 
cur in all techniques advocated today. 


| 


FIG. 31—External split ring of collar prosthesis 
with imtroducer in place. 
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Fits. 32 


Collar being spread by introducer. 


At the present time we employ three 
types of medial ends to suit surgical re- 
quirements: 


1. The Blunt End 


The simplest type is a straight smooth- 
edged blunt strut 3.75 to 4.0 mm. long 
from inter-ring margin to medial end. 
This type is used when there is a com- 
pletely mobile footplate following sub- 
total stapedectomy or when a large com- 
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pletely mobile footplate virgin island 
cracks loose with the slightest degree of 
pressure. In such instances, it is not 
necessary for the strut to enter the ves- 
tibular perilymph. Where a movable lid 
is in contact with the blunt end of a well 
articulated strut, this is quite adequate 
to ensure good transmission of acoustic 
energy. The length of the strut should 
be adequate for close approximation to 
the lid. In such instances, adequate phy- 
siologic reconstruction will be clearly 


FIG. 33—-Lenticular process fitting into inner ring 
while collar is open. 
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FIG. 34—Introducer being withdrawn. Collar snaps 
shut locking strut to incus for push-pull acoustic 
dynamics. 


evident on surgical audiometry. It 1s ob- 
viously not necessary to resort to 
drastic procedures if a simple method 
will suffice (fig. 27). 


2. The Notched End 


The second version of the medial end 
is the “notched” version, in which two 
notches are placed 0.25 mm. from the 
medial tip of the strut. The total length 
of this strut is 4.00 to 4.25 mm. from 
inter-ring margin to medial tip (fig. 27). 


These notches are created to offer un- 
even surfaces to invite insinuation of 
the postoperative fibrous muco-endos- 
teal membranes so that the strut will be- 
come incorporated in the healed mobile 
footplate segment. This is desirable in 
cases where a virgin island is present 
in an otherwise completely solid foot- 
plate. Fracture through such a virgin 
island will allow penetration of the 
notched medial end of the articulated 
strut into the vestibule. The fractured 
fragments of the virgin island are then 
covered by several pledgets of Hydel- 
trasol-saturated gelfoam. When healing 
takes place, the fibrous strands appear- 
ing between the footplate fragments be- 
come incorporated into the notches of 
the medial end of the strut so that the 
strut becomes a part of the now totally 
mobile virgin island. 


AN 


FIG. 35—Collar articulated prosthesis with blunt 
‘*‘foot’’ at medial end, for use in total stapedectomy 
either with fat or vein graft. 
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3. The Foot End 


The third version of the medial end 
of the articulated prosthesis is the weld- 
ed foot end which is used in total stape- 
dectomy (fig. 35). The foot is formed 
by heat welding a 1.5 mm. wide segment 
of polyethylene tubing (90 degree 
wedge ) to the blunt medial end of a Type 
I strut. Thus the total length is 4.00 to 
4.25 mm. from inter-ring margin to me- 
dial end of foot. 


The articulated prosthesis is first at- 
tached to the incus and is then rotated so 
that the foot of the prosthesis projects 
into the vestibule, resting on a mem- 
brane graft (figs. 36 and 37). In the 


FIG. 36—Articulated prosthesis with foot covered by 
fat grafts. 


FIG. 


ticulated prosthesis 


37—Vestibular view of foot end of collar ar- 


surrounded by fat grafts. 
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case of a fat graft, it rests on the pri- 
mary fat graft used to seal the oval win- 
dow. It is then covered with two or three 
smaller pieces of fat. This fatty bed 
surrounds the foot and the medial end 
of the strut. The foot is incorporated in 
the eventual muco-endosteal membrane 
which replaces the fat graft. The pros- 
thesis then functions as an integral por- 
tion of a newly created fibrous footplate 
substitute. Thus the danger of its slip- 
ping away from the tissue footplate is 
minimized because it already occupies 
an intravestibular position by virtue of 
the incus articulation, and placement of 
the fat graft medial and lateral to the 
foot encourages the creation of an 
enveloping muco-endosteal membrane. 
Thus one may expect a total push-pull 
articulation within a matter of several 
days as the new fibrous tissue or pseudo 
footplate forms. 


The articulated prosthesis is equally 
effective in the vein graft technique. 
Either Type I (the blunt end) or Type 
III (the foot end) may be used. In the 
vein graft, however, there is the greater 
possibility of a non-union with the me- 
dial end than in the fat graft, which 
deliberately incorporates the strut into 
its substance. 
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STREPTOMYCIN SULFATE AND DIHYDROSTREPTOMYCIN 
TOXICITY 


T. MANForD McGee. M.D. 


DETROIT, 


THE primary toxic effect of strepto- 
mycin sulfate is manifested in man by 
dysfunction of the vestibular mechanism 
resulting in vertigo, ataxia and loss of 
postrotatory nystagmus.!>-%!! In the case 
graphed in figure 1, toxic doses of strep- 
tomycin sulfate were deliberately admin- 
istered to relieve vestibular symptoms of 
bilateral Méniére’s disease. Note the loss 
of function of the lateral canal crista, as 
indicated by the complete loss of nystag- 
mus on caloric stimulation with ice 
water. 


The toxicity of dthydrostreptomycin 
at first eluded the clinical observer, since 
the toxic effects are delayed and may 
occur as late as several weeks to six 
months following the initial use of the 
drug.®’ This delayed toxic effect mani- 
fests itself as a sensorineural hearing 
loss which may involve any or all fre- 
quencies. 


In August 1959, Shambaugh and his 
co-workers reported thirty-two cases of 
sensorineural deafness following the use 
of dihydrostreptomycin either in com- 
bination with other drugs or alone.!- 
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MICHIGAN 


Twenty-five of these hearing 
were delayed one or more months fol- 
lowing treatment. A representative 
audiogram of a patient who received 
dihydrostreptomycin and experienced 
the onset of a loss of hearing five months 
later is seen in figure 2. 


losses 


A number of investigators have stud- 
ied animals following induced strepto- 
mycin sulfate toxicity to observe the site 
of the organic lesions. Caussé? and 
Berg? described the degenerative changes 
in the vestibular sense organ and in the 
organ of Corti following toxic doses of 
streptomycin sulfate. Christensen and 
his co-workers? and Winston and _ his 
colleagues!’ concluded that organic 
changes were to be found in the ves- 
tibular neural pathways. Hawkins and 
Lurie’ reported changes in the organ of 
Corti following dihydrostreptomycin in- 
toxication in cats. No experimental evi- 
dence confirming the cause and effect 
relationship between dihydrostreptomy- 
cin and delayed hearing losses was re- 
ported. 


THE PRESENT STUDY 


A controlled study was designed to 
clarify further the site of the toxic ef- 
fects of streptomycin and dihydrostrep- 
tomycin and to relate the histopathologic 
findings in the temporal bones and brain 
stem nuclei to alterations of vestibular 
and auditory function. 


The experimental group consisted of 
thirteen healthy adult cats. In each cat, 
one ear had been surgically destroyed. 
l-ollowing recovery from this procedure, 
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FIG. 1—Poststimulation nystagmus in seconds is plotted as a function of time in days for a patient 
treated with toxic doses of streptomycin sulfate. 
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FIG. 2—-Audiogram illustrating a delayed sensorineural hearing loss following treatment with 8 grams 
of dihydrostreptomycin. 
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base-line vestibular tests and audiograms 
were made. In the test of vestibular 
function the animal was placed on a ro- 
tating table with its head over the axis 
of rotation. The table was turned at the 
rate of one turn per second for ten sec- 
onds, then abruptly stopped. The dura- 
tion of postrotational nystagmus was 
determined for turning both to the right 
and to the left. The results of this test, 
carried out in the horizontal plane of the 
head, indicate the functional state of the 
crista of the horizontal canal. Base-line 
cochlear function was evaluated by ob- 
taining a series of reproducible audio- 
grams for each animal before, during, 
and following treatment with the drug. 
These were done, utilizing avoidance 
conditioning techniques by which the an- 
imal was trained to avoid shock by mov- 
ing forward in a rotary cage in response 
to auditory stimuli.’ Because the ob- 
ject of the experiment was to study toxic 
effects, the dosage and duration of ad- 
ministration of the streptomycin and di- 
hydrostreptomycin varied considerably 
in the different animals, with the func- 
tional tests serving as a monitoring 
method for determining the state of tox- 
icity. 


Seven animals were injected intra- 
muscularly with streptomycin sulfate, 
amounts varying for the different am- 
mals from 25 to 200 mg. per kilogram 
of body weight each day in two equally 
divided doses. Six animals were injected 
with dihydrostreptomycin in amounts 
which varied from 100 to 300 mg. per 
kilogram of body weight each day in 
two equally divided doses. When the de- 
sired toxic effects for each drug had been 
obtained, the animals were kept for 
twelve to twenty months and then sacri- 
heed by intravital perfusion. The tem- 
poral bones and brain stems were then 
prepared tn the usual manner for patho- 
logic study. 


One representative animal from the 
streptomycin group and two representa- 
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tive animals from the dihydrostreptomy- 
cin group will be presented. 


Results of Treatment 
with Streptomycin Sulfate 


Cat 11 received 50 mg. of streptomy- 
cin sulfate per day for each kilogram of 
body weight. This dosage was continued 
tor thirty-six days. No hearing loss was 
experienced by this animal, but there 
were a few outer hair cells missing in 
the upper basal turn, the absence of 
which did not influence the pure tone 
thresholds (fig. 3). The first order 
neurons of the organ of Corti were nor- 
mal. The cat developed ataxia on the 
twenty-second day of treatment and the 
duration of the postrotatory nystagmus 
began to decrease on the twentieth day 
of treatment, going to zero on the twen- 
tv-fifth day (fig. 4, A). Twenty-two 
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FIG. 3—Cat 11. Audiogram indicates no loss of 
hearing, either immediate or delayed, following strep- 
tomycin sulfate injections. Destruction of hair cells 
is indicated in black on the anatomical frequency 
scale below the audiogram. 


days following the last injection there 
was partial return of the postrotatory 
nystagmus. The histopathologic findings 
were most marked in the cristae of the 
vith little patho- 
logic change present in the maculas of 
the saccule and utricle (fig. 4. B). The 
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histopathology of the cristae was one of 
loss of hair cells, flattening of the sen- 
sory epithelium and pyknosis and loss of 
cell membranes of the hair cells remain- 
ing (fig. 5). 


FIG. 5 
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Results of Treatment 
with Dihydrostreptomycin 


Cat 23 received 200 mg. of dihydro- 
streptomycin per day for each kilogram 
of body weight, for sixty days. On the 
forty-fourth day of treatment the cat 
developed ataxia, and on the fortieth 
day the duration of postrotatory nystag- 
mus began to decrease, going to zero 
on the fifty-fifth day, where it remained 
until the animal was sacrificed twenty 
months later (fig. 6, A). The histopatho- 
logic findings were most marked in the 
cristae of the semicircular canals and 
were identical to those observed in the 
cats receiving streptomycin sulfate (fig. 
6, B). Audiograms done during the pe- 
riod of treatment and following the 
completion of treatment revealed a loss 
of hearing which occurred two months 
after administration of the drug and 
remained until the animal was sacrificed 
eighteen months later (fig. 7). 


Cat 26 received 300 mg. of dihydro- 
streptomycin per day for each kilogram 
of body weight, for twenty-one days. 
The animal became ataxic on the six- 


wt 


(A) Photomicrograph of a normal lateral canal crista of the cat. (B) Crista of the lateral canal 
following treatment with toxic doses of streptomycin sulfate. 
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FIG. 6—Cat 23. (A) Duration of postrotatory nys- 
tagmus in seconds plotted as a function of time in 
days tor a cat that received 200 mg. of dihydro- 
streptomycin per kilogram of body weight each day 
as imdicated. (B) Graphic representation of histo- 
pathologic changes in the vestibular end organ, which 
ire indicated in black. 
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FIG. 7—Cat 23. Audiograms illustrating the presence 
of a permanent delayed loss of hearing following 
completion of dihydrostreptomycin injections. Hair 


cell pathology in black is plotted on the anatomical 


frequency scale below the audiogram. 


teenth day of treatment, and the dura- 
tion of the postrotatory nystagmus went 
to zero on the twentieth day, where it 
remained until the animal was sacrificed 
fifteen months later (fig. 8, A). Again, 
the histopathologic findings in the vestib- 
ular end organ were most marked in the 
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FIG. &8—Cat 26. (A) Duration of postrotatory nys- 
tagmus in seconds plotted as a function of time in 
days for a cat that received 300 mg. of dihydro- 
streptomycin per kilogram of body weight each day 
as indicated. (B) Graphic representation of histo- 
pathologic changes in the vestibular end organ, as 
indicated black. 
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of a permanent delayed loss of hearing following 
completion of dihydrostreptomycin injections. Destruc- 
tion ot hair cells is plotted in black on the anatomical 
frequency scale below the audiogram. 


cristae of the semicircular canals and 
were identical to those observed in the 
two animals discussed above (fig. &, B). 


Audiograms obtained during the pe- 
riod of treatment and following the com- 
pletion of treatment revealed a loss of 
hearing which occurred eight months af- 
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FIG. 10—-Photomicrograph of the organ of Corti of an animal that received toxic doses of dihydrostreptomycin. 
Note complete absence of inner and outer hair cells. 


FIG. 11—(A) Photomicrograph of the dorsal and ventral cochlear nucleus of an experi- 
mental ear that experienced a delayed hearing loss following dihydrostreptomycin treat- 
ment. (B) Ventral and dorsal cochlear nuclei of labyrinthectomized ear of same animal. 
Note dense grouping of nuclei secondary to loss of cytoplasm from cell bodies. 
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ter administration of the drug, and re- 
mained until the animal was sacrificed 
seven months later (fig. 9). The histo- 
pathology present in the organ of Corti 
ranged from cloudy swelling and pykno- 
sis to complete loss of inner and outer 
hair cells (fig. 10). The first order neu- 
rons of the hair cells were normal. 


Effects in the Brain Stem 


| am deeply indebted to Dr. J. Olszew- 
ski, Professor of Neuropathology at the 
University of Toronto, for his evalua- 
tion of the brain stem nuclei. Dr. Olszew- 
ski serially sectioned and studied twenty 
brain stems, which represented a coded 
mixture composed of thirteen experi- 
mental and seven control cats. The code 
was broken following the completion of 
the experiment. The dorsal and ventral 
cochlear nuclei and the vestibular nuclei 
of the experimental and control ears 
showed no evidence of pathologic change. 
The brain stem nuclei of the labyrin- 
thectomized ears revealed changes com- 
patible with surgical destruction (fig. 
11). 


CONCLUSION 


The lesion in streptomycin and di- 
hydrostreptomycin toxicity is to 
the inner ear. Streptomycin sulfate and 
dihydrostreptomycin both damage the 
vestibular end organ. They do so in a 
selective manner in the cat, where the 
cristae appear to be less resistant to 
toxic changes than do the maculas of 
the saccule and the utricle. Dihydro- 
streptomycin toxicity is associated with 
a delayed permanent loss of hearing 
which can occur several weeks to several 
months following treatment with the 
drug. 


T. MANFORD McGEE 
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DISCUSSION 


GrorceE E. SHAMBAUGH, JR., M.D., Chicago: 
I wish to compliment Dr. McGee on this 
beautiful piece of work, well planned, expert- 
ly conducted and lucidly reported. Especially 
interesting to me is the experimental confir- 
mation of the delayed cochlear loss that may 
follow dihydrostreptomycin medication by sev- 
eral months. This latent period between ad- 
ministration of the drug and the onset of hear- 
ing impairment is unique among all of the 
known ototoxic drugs. This was first pointed 
out by Glorig in 1951 and subsequently con- 
firmed by other authors. Now that we have 
experimental confirmation of delayed hearing 
loss produced in the experimental animal by 
administration of dihydrostreptomycin the in- 
vestigation of the mechanism of this unique 
and peculiar effect becomes a_ possibility. 
There has been uncertainty regarding site of 
injury. Dr. McGee's study points very clearly 
and definitely to the end organ in the laby- 
rinth. 


Clinically, dihydrostreptomycin deafness has 
been important because this drug has been in- 
cluded in many commercial combinations of 
antibiotics, the trade names of which failed 
to indicate the presence of an ototoxic drug. 
sicillimycin, Cillimycin, Combiotic, Crysdi- 
mycin, Dicrysticin, Dihydrocillin, Distrycillin, 
Durycin, SRD and Strocillin all contained be- 
tween one-quarter and one gram of dihydro- 
streptomycin with 400,000 to 900,000 units of 


penicillin per dose. In some cases the anti- 
biotic was given not as a life-saving measure 
for serious diseases but for a mild self-lim- 
iting infection, such as the common cold, or 
prophylactically to uninfected surgical pa- 
tients. The prescribing physician usually had 
no idea of the risks to the hearing, and since 
the deafness began weeks or months later, 
he was not aware of the irreversible hearing 
loss when it developed: We must remember 
the marked differences in individual suscepti- 
bility. In some cases the deafness comes on 
immediately, but many cases are noteworthy 
because of a latent period of weeks or months 
during which there is normal hearing. This is 
followed by a fairly rapid onset of a neuro- 
sensory or nerve deafness which soon reaches 
a plateau, where it levels off. This hearing 
loss is irreversible and is characterized by a 
disproportionate impairment of discrimination, 
so that a hearing aid is of limited or no help. 


One year ago under the sponsorship of 
the Committee on the Conservation of Hear- 
ing, the article mentioned by Dr. McGee was 
published in the Journal of the American 
Medical Association, calling attention to this 
risk. We can take at least partial credit for 
the subsequent withdrawal by drug companies 
of dihydrostreptomycin from various com- 
mercial combinations of antibiotics. 


Since streptomycin is equally effective 
against gram-negative bacteria, and in effec- 
tive therapeutic doses is safe as far as hearing 
is concerned, there is no real reason for con- 
tinuing the manufacture and sale of dihydro- 
streptomycin. We may hope that deafness 
from this source will soon become a thing of 
the past. However, we must keep in mind that 
new antibiotics may prove to have an unsus- 
pected ototoxicity which will be discovered 
only by alertness on our part. 
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A SURGICAL OTOSCOPE 


Ben H. Senturia, M.D. 


ST. LOUIS, 


CURRENT studies!’ reveal that strict 
postoperative asepsis is necessary in the 
care of the external auditory canal and 
middle ear if we are to be successful in 
stapes and middle ear reconstructive sur- 
gery. Implantation of exogenous organ- 
isms during the postoperative period can 
vitiate all the good results obtained 
through meticulous microsurgery. 


Furthermore, it has become increasing- 
ly evident that magnification and good 
light are essential to the performance of 
myringotomy and the aspiration of mid- 
dle ear effusions. If we are to remove, 
aseptically, thick mucopurulent secretions 
from the middle ear with a minimum of 
trauma to the tympanic structures, it 1s 
mandatory that proper instrumentation 
be available. 


It is neither novel nor unusual for the 
medical practitioner to seek better means 
of visualizing the external and middle 
ears. One finds mention of the use, in 
India, of a speculum for studying the 
ear as early as the first century of the 
Christian era.? 


The problem of adequate illumination 
was a major obstacle. In 1363 Guy de 


From the Departments of Otolaryngology, Washing- 
ton University School of Medicine and The Jewish 
Hospital, St. Louis, Missouri. 


This investigation was partially supported by funds 
provided from the St. Louis Otological Foundation. 


Presented as a New Instrument at the Sixty-Fifth 
Annual Session of the American Academy of Oph 
thalmology and Otolaryngology, Oct. 9-14, 1960, 
Chicago. 


Appreciation is expressed to the Storz Instrument 
Company, St. Louis, Missouri, for their cooperation 
in the development of this instrument, and to the 
Smithsonian Institute, Washington, D. C., for sup- 
plying source material. 


MISSOURI 


with information obtained 
from the Arabians, used sunlight to aid 
in examining the ear with a speculum.° 
Later, in 1587, Guilio Cesare Aranzi de- 
scribed the use of artificial light for vis- 
ualizing the nasal orifices.'. Archibald 
Cleland,© in’ England (1740-1741), 
stated: 


Chauhiac, 


In order to discover, with more exactness, 
whether the disorder lies in the outward ear, 
I make use of a convex glass, three inches 
in diameter, fixed in a handle into which 
is lodged some wax candle, which comes out 
at a hole near the glass, and reaches to the 
centre; which, when lighted, will dart the 
collected rays of light into the bottom of the 
ear. 


sozzini later (1807) wrote a classical 
treatise with beautifully executed illus- 
trations of the apparatus and adapters 
for illuminating, with artificial light, the 
various “inner cavities and 
of the living animal body.’”4 


interstices 


The earliest electric otoscope, described 
by Hedinger in 1879, utilized platinum 
wires attached to a finely polished hemis- 
pheric mirror and derived its current 
from a battery.’ In 1884, Rosewell Park 
presented a similar instrument.? Many 
more contributions may be found in the 
literature up to the time that Luscher® 
and Blackmore and Hallpike*’ described 
their intricate otoscopes for magnifying 
and illuminating the tympanic membrane 
and middle ear. Needless to say, the re- 
cent introduction of the Zeiss binocular 
otomicroscope, which provides coaxial 
light and interchangeable magnifving 
lenses and allows adequate operating 
space, revolutionized otologic surgery. 
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FIG. 2-—Side view showing surgical otoscope, battery cord and speculae. 


Despite the great progress made in 
the development of the otoscope, the 
practicing otologist has not availed him- 
self of the benefits of these advances ; 
the Zeiss otomicroscope is too expensive 
and cumbersome for routine office work, 
and the Hallpike-Blackmore instrument 
does not readily lend itself to the care 
and treatment of sterile postoperative 
cavities. To my knowledge, none of the 
available smaller otoscopes can be satis- 
factorily sterilized. 


This new instrument (figs. 1 and 2) 
introduces the following practical advan- 
tages to the otologist: 


1. The instrument ts simple, light, com- 
pact and rugged in structure. The en- 
tire instrument, including the lens, 
light bulb and battery cord, may be 
autoclaved. 


2. The built-in illumination eliminates 
the need for expensive nonexplosive 
lamps as a source of reflected light 
and removes the frequently used un- 
sterile examining otoscope from the 
sterile operating field. 


FIG. 


1--View from above showing surgical otoscope, 


battery cord and speculae. 


A sterile speculum of the desired size 
may be inserted easily and quickly 
without the use of rubber gloves. 


The single magnifying lens may be 
removed for purposes of sterilization 
and permits each otologist to incor- 
porate any desired optical correction. 
The magnification included (2.5x ) 
is sufficient for all routine office di- 
agnostic procedures and gives the re- 
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BEN H. SENTURIA 


quired detail for myringotomy and 
aspiration. 


The instrument permits the use of a 
variety of light sources presently in 
use (e.g., the otoscope battery han- 
dle) and many varieties of speculae, 
myringotomy knives, curettes and ap- 
plicators which are already available 
in the otologist’s office. 


Myringotomy, biopsy, aspiration of 
secretions and removal of packing 
may be accomplished with complete 
sterility in the office or operating 
room. 
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A MIDDLE EAR INTUBATOR 
AvBert H. M.D. 


FITCHBURG, MASSACHUSETTS 
Ir is not my intention to extol the This new instrument is a modification 2 
virtues or debate the use of myringotomy of the angulated Krause type of aural . 
versus intubation in the management of | polyps snare with which we are all fa- 
chronic serous otitis media, but for those miliar. The wire carrier has been re- ; 
who agree that fenestration of the tym- moved and a sliding cutting tube sub- 

panic membrane has a place in our - stituted (fig. 1, left). The tube resembles 
armamentarium for this condition, I the hollow shaft of a spinal needle which - 
wish to proffer this device. has been closely beveled and sharpened. . 

4 

FIG. 1—(Left) Plastic tube attached. (Right) Plastic tube disengaged. oe 


A short length of either polyethylene or 


I wish to express my appreciation to Mr. Eric Storz pe lyvinyl chloride tubing (appre ximate- 
. of St. Louis, who collaborated with me in the de ly eight or ten millimeters) is now 


velopment of this instrument. 


slipped over the metal cutting tube so 


Presented as a New Instrument at the Sixty-Fifth 


Annual Session of the American Academy of Oph- that it covers about one or two milli- 
thalmology and Otolaryngology, Oct. 9-14, 1960, 


Chicago. meters (fig. 1, right). The plastic tube 
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has previously been prepared for use by 
Haring the connecting end by holding it 
over an alcohol lamp while rolling it be- 
tween the fingers. The other end is cut 
on the bias so that it will not become oc- 
cluded if pushed against the promontory. 


The instrument is introduced into the 
external auditory canal under direct vi- 
sion, and with a slight thrusting motion 
the drum is pierced. The thrust carries 
the plastic tube through the fenestration 
and, upon retraction of the metal tube 


WILLIAMS 


TR. AM. ACAD, 
OPHTH. & OTOL, 
by a finger pull on the ring, the instru- 
ment is disengaged, leaving the plastic 
tube in situ. Half of the tube remains in 
the tympanum; the distal half les in the 
external auditory canal. Anesthesia is 
usually topical, as the procedure is well 
tolerated and generally bloodless. 


| have reported on the current model. 
It is not inconceivable that a double-bar- 
reled modification may appear soon for 
those who prefer to introduce two tubes 
simultaneously. 
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COMMITTEE ON CONSERVATION OF HEARING 
SUBCOMMITTEE FOR LISTING OF AUDIOMETERS: 
LISTING PROCEDURE AND AGREEMENTS 


lL. Advertising 

Manufacturers of audiometers may 
advertise the fact that their instruments 
are “listed” as passing the minimum re- 
quirement of the American Standards 
Association (ASA) for a pure tone 
audiometer, a limited frequency audiom- 
eter or a speech audiometer as the case 
may be. To date the usual wording has 
been a variation of, “Listed by the Amer- 
ican Academy of Ophthalmology and 
Otolaryngology as conforming to the 
minimum standards of the American 
Standards Association for an.................. 
audiometer’; or simply, “Listed by the 
American Academy of Ophthalmology 
and Otolaryngology.” The terms “ap- 
proved” and “certified” are not to be 
used and no official seal or other mark 
of approval will be authorized by the 
Academy. 


2. kxhibits 


It has been agreed that although a 
manufacturer could exhibit a new audi- 
ometer at an annual meeting of the Acad- 
emy, he would not be permitted to do so 
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for more than one vear unless the in- 
strument had passed the requirements 
for listing. 


3. Requirements for Listing 

The manufacturer must have sub- 
mitted a production line’ instrument 
picked out at random by an agent of the 
Subcommittee, for testing. In cases 
where a superficial flaw is discovered in 
the production instrument selected by 
chance, such minor matters may be 
ironed out informally between the ref- 
eree laboratory and the manufacturer 
before formal listing is announced or 
denied. 


4. Choice of Model 

Manufacturers are advised to submit 
for listing the most complicated model of 
a given basic design so that tacit listing 
of less complicated instruments can be 
obtained without the time and expense 
that would be necessary to test each les- 
ser model. It 1s an almost invariable rule 
that if a complicated variant of a given 
basic design will pass the test simpler 
variants will also pass. 
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5. Costs of Testing 

Manufacturers must agree to pay all 
shipping charges and to have their in- 
struments tested on a “cost plus basis.” 
They must pay a $400.00 minimum test- 
ing fee in advance. If special features of 
the instrument are to be tested, such as 
masking devices and the like, an addi- 
tional $50.00 to test each such feature 
will be added. More elaborate devices 
attached to a pure tone audiometer to 
convert it into a speech audiometer, for 
example, will undoubtedly cost more. If 
testing of auxiliary equipment ts desired, 
it must be so specified. 


6. Method of Procurement 

The manufacturer must name several 
dealers from whom a production line in- 
strument for testing can be obtained at 
random or specify some other way that 
it can be obtained by an agent of the 
Subcommittee. Dealers should be ap- 
prised of the fact that when an instru- 
ment is selected they will receive an of- 
ficial letter from the American Acad- 
emy of Ophthalmology and Otolaryn- 
gology in lieu of payment. They should 
then arrange the accounting and inven- 
tory problem with the manufacturer 1n- 
volved and arrange for shipping to a 
designated testing laboratory. After 
testing the manufacturer will be asked 
to send shipping instructions to the ref- 
eree laboratory for return of the test 
instrument. 


7. Manufacturers Acceptance 
Acceptance means that the audiome- 
ter manufacturer has demonstrated the 
ability to produce one instrument that 
performs according to ASA specifica- 
tions. It does not imply that any indi- 
vidual instrument will perform within 
the tolerances specified. It is obviously 
beyond the scope of the Listing Com- 
mittee or the referee laboratories to pro- 
vide production control for audiometer 
manufacturers and their customers. 
However, listing does indicate that the 


product can come up to ASA specifica- 
tions and it is up to the customer to carry 
on negotiations with the manufacturer 
if a particular instrument which he re- 
ceives is faulty. 


January 31, 1961 


ACADEMY PLANNED TOUR 


At the request of a number of Acad- 
emy members a suggested itinerary to 
the International Congress of 
Ophthalmology and around the world 
( December 2 to 7, 1962) has been espe- 
cially prepared for the American Acad- 
emy of Ophthalmology and Otolaryngol- 
ogy by the Travel Department of the 
American Automobile Association in as- 
sociation with the Trans World Airlines. 


The tour is planned on regular sched- 
uled flights, jet economy, beginning No- 
vember 18, 1962, at New York and end- 
ing December 21, 1962, at Honolulu. 
The services of a tour conductor will be 
included from arrival in Paris until de- 
parture from Tokyo. All rail and steam- 
ship transportation will be first class 
and reserved seats on trains are provided 
wherever available. Hotel accommoda- 
tions are specified in the itinerary, in- 
cluding twin bedded rooms with bath. 


This tour has been especially planned 
for the Academy by local representatives 


of the A.A.A. who have made many 
tours to the far East and have personal 
knowledge of the travel facilities avail- 
able, and we can be assured of the very 
best. 


The tour is officially terminated at 
Honolulu anticipating that several may 
choose to remain in the islands over the 
holidays. 


The following countries will be visited 
with the assistance of the tour conductor, 
who will handle all matters of transpor- 
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HOME STUDY COURSES 
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OPHTHALMOLOGY 
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Dean M. LIERLE 
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OTOLARYNGOLOGY 
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AND Bourne Jerome November Leland G. Hunnicutt 
PRINCIPLES OF Charles J. Campbell HISTOLOGY Frederic J. Pollock 7 
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December G F. Reed 
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OPHTHALMOLOGY John P. Wendland PHARMACOLOGY Walter H. Maloney 
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ULAR Edmond L. Cooper April 
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OPHTHALMOLOGY George N. Wise VESTIBULAR Edwin A. Stuart 
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AND THERAPEUTICS Andrew de Roetth, Jr. 


CONSULTANTS: 


Tames H. Allen, Conrad Berens, Frederick C. 
Cordes, George P. Guibor, Michael J]. Hogan, 
S. Rodman Irvine, Samuel N. Key, Ir.. J. 
Leinfelder, Irving H. Leopold, Cecil W. Lepard, 
Arthur Linksz, lohn P. Macnie, Paul ‘ 
Alpine, Raymond E. Meek, Frank W. Newell, 
Hunter H. Romaine, C. Wilbur Rucker, Ken- 
neth C. Swan, Georgiana Theobald. 


ACOUSTICS 


CONSULTANTS: 
H. C. Ballenger, L. W. 


Donald H. Eldredge 
luergen Tonndorf 


Dean, ITr., dD. 


DeWeese, |. Brown Victor Goodhill, 


Hilding, Arthur I 
Clifford F. Lake, John 


. Juers, Clair M. Kos, 


Lindsay, Moses H. 


Lurie, Hollie E. McHugh, Me- 


Nally, Werner Mueller, 


Jack E. Mulsow, 


Robert E. Priest, G. O. Proud, Scott N. Reger, 


Herman Semenov, Ben 


Senturia, Geo. 


Maurice F. Snitm?n, William 


Thornell, O. E. Van 
Ww alsh, Henry L. Williams. 


Alyea, Theodore E. 


The Courses begin on September 1 each year and run continuously for 
ten months. Enrollment should be completed before August 15. 


Application blanks and information may be secured from the Executive 


Secretary-Treasurer of the Academy: Dr. William L. Benedict, 15 Second 
Street S.W., Rochester, Minnesota. 
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tation and hotels: France, Italy, Egypt, 
India, Thailand, Hong Kong, Japan and 
Hawaii. 

Complete arrangements can be made 
for the entire trip. For further informa- 
tion write A.A.A. World Wide Travel 
Department, 316 First Street, S. W., 
Rochester, Minnesota. 


LETTER TO THE EDITOR 
January 19, 1961 
Dear Dr. Benedict: 


I recently returned as the first staff 
ophthalmologist assigned to Project 


Hope in Indonesia. At that time I found 
a great lack of visual aids and teaching 
materials in the field of ophthalmology. 


I am wondering if you would have any 
suggestions as to how we could best ac- 
complish the donation of teaching aids 
such as prepared by the American Acad- 
emy of Ophthalmology and Otolaryn- 
gology to these institutions. I know that 
they would be extremely worth while 
to the Indonesians and would do much 
to cement our friendship with the In- 
donesian doctors. 


Also, back issues of the TRANSACTIONS 
or abstracts and teaching manuals would 
be most appreciated. The film “Embry- 
ology of the Eye” together with slides 
too would be, I feel, most worth while 
as a teaching endeavor. 


Any thoughts that you might have as 
to how this might best be accomplished 
with little or no cost would be most ap- 
preciated. Looking forward to hearing 
from you. 


Sincerely, 

[Signed] Davis G. Durnam, M.D. 
The Professional Building 
Augustine Cut-Off 
Wilmington 3, Delaware 
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BOOKS FOR ASIAN STUDENTS 


21 Drumm Street 
San Francisco, California 
March 23, 1961 

Dear Dr. Benedict: 

A few months ago we received a re- 
quest from Dr. Wong Poh Lam of the 
Eye Department, General Hospital, Pen- 
ang, Malaya for books and journals on 
ophthalmology. We had in our stock only 
Town's OPHTHALMOLOGY, which we sent 
to this hospital’s library. 

As you may know, The Asia Founda- 
tion’s Books for Asian Students Pro- 
gram has shipped nearly two million 
books and over 300,000 journals to over 
5,000 institutions in Asia during the past 
six years. We have been able, through 
the cooperation of various American 
groups and individuals, to supply books 
to meet specific reference needs of li- 
braries in this area. Copies of the Foun- 
dation and book program brochures de- 
scribing the work of both The Asia 
Foundation as a whole and its book pro- 
gram are enclosed. 

We are writing to you specifically in 
the hope that some of your membership 
would be willing to donate recent and 
useful books and runs of journals for the 
Eye Department of the Penang General 
Hospital. We would, of course, need 
only one copy of each book and each 
journal run. We would appreciate hav- 
ing as long runs as possible of each jour- 
nal, in any shipments made. 

We would appreciate your considera- 
tion of informing your membership of 
this need, perhaps through an Academy 
house organ. As you will see on the last 
page of the book program brochure, The 
Asia Foundation will pay for transpor- 
tation costs of materials sent in one of 
the two ways specified from the donor to 
San Francisco and thence to Penang. 

Thank you for this consideration. 

Sincerely yours, 
(Signed) CaRLTON LOWENBERG 
Chief, Book Program 
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Colorado Springs, Colorado 
December 29, 1960 

Philip H. Decker............. Williamsport, Pennsylvania 
December 8, 1960 

February 12, 1961 

Amarillo, Texas 
November 7, 1960 

December 28, 1960 

October 23, 1960 

November 20, 1960 

Gervais W. McAuliffe.......... Bridgehampton, New York 
October 17, 1960 

Carroll R. Mullen.............. Philadelphia, Pennsylvania 
February 1, 1961 

Emer W. Webster, New York 
September 25, 1960 

Union City, New Jersey 
February 15, 1961 

February 24, 1961 

jJonn Frederick Sarno. Johnstown, New York 
November 6, 1960 

November 13, 1960 

November 4, 1960 

October 20, 1960 

Frederick Turnbull. .............. Los Angeles, California 
January 13, 1961 


August 26, 1960 
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LISTING OF AUDIOMETERS 


The following audiometers are recommended for listing by a subcommittee 
of the Committee on Conservation of Hearing, American Academy of Ophthal- 
mology and Otolaryngology: 


PURE TONE AUDIOMETERS 


Beltone Model 10-C Beltone Hearing Aid Company 
Model 15-C Audiometer Division 
2900 West 36th Street 
Chicago 32, Illinois 


Maico Model MA-5 Maico Electronics Inc. 
Model H1-B for pure tones only Maico Building 
21 North Third Street 
Minneapolis 1, Minnesota 


Sonotone Model 91 Sonotone Corporation 
Elmsford, New York 


Zenith ZA 200 Zenith Radio Corporation 
6501 West Grand Avenue 
Chicago 35, Illinois 


SPEECH AUDIOMETERS 


Grayson-Stadler Model 162 Grayson-Stadler Co. 
West Concord, Massachusetts 


SCREENING AUDIOMETERS 


Ambco Otometer 600 Ambco Inc. 
1222 W. Washington Blvd. 
Los Angeles 7, California 


Each model number in the list as a rule indicates the most advanced model of 
that series. If less advanced instruments are for sale under similar model numbers, 
it is assumed that they will function as well or better than the more complicated 
model in a series. 


Acceptance for listing means that the audiometer manufacturer has demon- 
strated the ability to produce one instrument that performs according to A.S.A. 
specification. It does not imply that any individual instrument will perform within 
the tolerances. It is obviously beyond the scope of the Listing Committee or the 
Referee Laboratories to provide production control for audiometer manufacturers 
and their customers; however, listing does indicate that the product of the man- 
ufacturer can come up to 1951 A.S.A. specifications, and it is up to the customer 
to carry on negotiation with the manufacturer if a particular instrument which 
he receives is faulty. 


Abatron D-100 and Ambco Oto-chek 800 were removed from the above list 
at the request of the respective manufacturers. 
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NEWS AND ANNOUNCEMENTS 


U. S. DEPARTMENT OF HEALTH, 
EDUCATION AND WELFARE 
PUBLIC HEALTH SERVICE 


A new program to support research 
training in neurosurgery through post- 
graduate training grants from the Na- 
tional Institute of Neurological Diseases 
and Blindness was announced on January 
20, 1961, by Dr. Leroy E. Burney, Sur- 
geon General of the U. S. Public Health 
Service. 


The neurosurgery grants will be made 
to fill a need for qualified teachers and 
investigators in neurosurgery who will 
devote themselves to academic careers. 
Application forms for these grants can 
be obtained from the Chief of NINDB 
Extramural Programs, National Institutes 
of Health, Bethesda 14, Maryland. 


The program marks the opening of 
another important phase in NINDB’s de- 
velopment of postgraduate research train- 
ing in medical specialties. It complements 
similar programs underway at a number 
of institutions throughout the nation. 
Current support includes grants for re- 
search training programs in neurology, 
ophthalmology, otolaryngology, neuro- 
anatomy, neurochemistry, neuropatholo- 
gy, neurophysiology, neuroradiology, med- 
ical audiology, sensory physiology, and 
pediatric neurology. 


The National Institute of Neurological 
Diseases and Blindness, which is making 
grants for these research training pro- 
grams, is one of the seven Institutes that 
make up the National Institutes of 
Health, the research arm of the U. S. 
Public Health Service. 


IRISH OPHTHALMOLOGICAL 
SOCIETY 


The Irish Ophthalmological Society will 
hold its Annual Meeting in Dublin on 
April 27 to 29, 1961. The Montgomery 
Lecture will be given by Professor Jules 
Francois of Ghent, Belgium, in the Royal 
College of Surgeons, Dublin, on Thurs- 
day, April 27. 


HENRY HOLLAND HOSPITALS 
ALUMNI ASSOCIATION 


Roland I. Pritikin, M.D., Rockford, 
Illinois, President of the Henry Holland 
Hospitals Alumni Association and Fund, 
addressed the Kobe (Japan) Society of 
Ophthalmology, the Hong Kong Ophthal- 
mological Society, the Philippine Ophthal- 
mological Society, the Department of 
Ophthalmology, University of Philippines, 
and other ophthalmological groups in the 
Far East during January 1961. 


CASSELBERRY AWARD 


A sufficient fund having accrued from 
the Casselberry Fund for encouraging ad- 
vancement in the art and science of 
Laryngology and Rhinology, this sum is 
now available, in part or as a whole, for 
a prize award. Theses must be in the 
hands of the Secretary of the American 
Laryngological Association prior to De- 
cember 1 of any given year. 


The Award is a prize of money with 
accompanying certificate signed by the 
officers of the American Laryngological 
Association. The sum of money will be 
agreed upon by the Council of the Asso- 
ciation after the manuscript has been 
evaluated by the Award Committee. It 
may be awarded in whole or in part 
among several contestants. 


Eligible contestants may be (1) hos- 
pital interns, residents, or graduate stu- 
dents in Rhinology and Laryngology; 
(2) an individual with a degree as Doc- 
tor of Medicine who is actively practicing 
or teaching Rhinology and Laryngology 
in the Americas; (3) any scientific worker 
in the field of Rhinology and Laryn- 
gology. 


Manuscripts shall be presented to the 
Secretary of the Association under a nom 
de plume which shall in no way indicate 
the author’s identity. There shall also 
be a sealed envelope bearing the nom de 
plume and containing a card showing the 
name and address of the contestant, 
which the Secretary shall keep in his 
possession. 
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Manuscripts must be limited to 5000 
words and must be typewritten in double 
spacing on one side of the sheet. The 
thesis shall not have been published else- 
where before submission. 


The successful thesis shall become the 
property of the American Laryngological 
Association, but this provision shall in 
no way interfere with publication of the 
thesis in the journal of the author’s 
choice. Unsuccessful contributions will 
be returned promptly to their authors. 


The Award, which will be made at the 
Annual Meetings of the American Laryn- 
golegical Association, shall be based on: 


1. Originality of material 

2. Scientific and clinical value 

3. Suitability for this Award 

4. Method of presentation as to style, 
illustrations and references 


The maximum amount of the Award 
shall not exceed $200.00. 


For further information write to Ly- 
man G. Richards, M.D., Secretary, Amer- 
ican Laryngological Association, 12 Clo- 
velly Road, Wellesley Hills 81, Mass. 


CHICAGO OPHTHALMOLOGICAL 
SOCIETY 


The Chicago Ophthalmological Society will 
hold its annual clinical conference on May 
19 and 20, 1961, at the Drake Hotel in Chi- 
cago. The following program has been ar- 
ranged: 


Address of Welcome, Warren 
M.D., Oak Park, IIL. 


F. Smith, 


Symposium on Therapy of Primary Glaucoma 
Medical Therapy of Primary Glaucoma, 
Bernard Becker, M.D., St. Louis 


Surgical Therapy of Open Angle Glau- 
coma, Harold G. Scheie, M.D., Phil- 
adelphia 


Surgical Therapy of Narrow Angle 
Glaucoma, R. N. Shaffer, M.D., San 


Francisco 


Treatment of Retinal Detachment by the 
Equatorial Ring, Count H. Arruga, Bar- 
celona, Spain 


Some of the Factors Which Determine the 
Success of a Perforating Corneal Graft, 
Mr. A. G. Leigh, London, England 
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A Method of Corneal Grafting, Mr. A. G. 
Leigh 


Symposium on Secondary Glaucoma 
Role of Iritis, Bernard Becker, M.D. 


Clinical Aspects and Treatments of Acute 


and Sub-acute Phacogenic Glaucoma, 
Mr. A. G. Leigh 

Role of Postoperative Glaucoma, R. N. 
Shaffer, M.D. 


The Problem of the Mobility of Post-enucle- 
ation and Post-evisceration Prostheses, 
Count H. Arruga 


Cataract Extraction following Filtering Op- 
erations, Harold G. Scheie, M.D. 


Roundtable discussions are planned for 
luncheon meetings on Friday and Saturday, 
and there will be periods for questions and 
answers on each day. On Friday, May 19, at 
5:30 p.m., Dr. Harold G. Scheie will present 
the Seventeenth Annual Sanford R. Gifford 
Memorial Lecture. The title of his presenta- 
tion will be A New Forme Frusté of Hurler’s 
Disease (Gargoylism). 


Registration fee for the entire course in- 
cluding roundtable luncheons and dinner fol- 
lowing Gifford Memorial Lecture is $45.00, 
and is payable to Registrar, Mrs. Mary E. 
Ryan, 1150 N. Lorel Avenue, Chicago 51, Il. 


KANSAS CITY SOCIETY OF 
OPHTHALMOLOGY 
AND 
OTOLARYNGOLOGY 


The Kansas City Society of Ophthalmology 
and Otolaryngology will hold its annual out- 
of-town meeting at the Hotel La _ Fonda, 
Santa Fe, New Mexico, March 23 to 25, 
1961. The following program has been ar- 
ranged : 


OPHTHALMOLOGY 


Office Management of Glaucoma, Albert N. 
Lemoine, Jr., M.D., Kansas City, Kansas 


Glaucoma and Cataracts—Problems in_ the 
Etiology and Treatment of the Associated 
Conditions, Earl G. Padfield, M.D., 
Kansas City, Kansas 


Management of Cataract Postoperative Com- 
plications, Albert N. Lemoine, Jr., M.D. 
Harold G. M.D., 


Ocular Injuries, 
Philadelphia 


Surgical Procedures for Retinal Separations, 
Albert N. Lemoine, Jr., M.D. 
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Cataract Extraction, Wound Closure, and 
Experiences with Alpha Chymotrypsin, 


Harold G. Scheie, M.D. 


Discusston of Fundus Photographs, Truman 
B. Schertz, M.D., Kansas City, Missouri 


Discussion of External Disease Photographs, 
Max S. Lake, M.D., Salina, Kansas 


OTOLARY NGOLOGY 


Presbycusis in Old Age, C. P. Goetzinger, 
M.D., Kansas City, Kansas 


Hearing Aids, C. P. Goetzinger, M.D. 


Scrous Otitis Media, Gunnar O. Proud, M.D. 
Kansas City, Kansas 


POSTGRADUATE COURSES 


Baylor University College of Medicine 


Baylor University College of Medicine, 
Texas Medical Center, Houston, Texas, 
in affiliation with Retina Foundation and 
Retina Service, Massachusetts Eye and 
Ear Infirmary, Boston, Massachusetts, 
announces a postgraduate course in oph- 
thalmology, “Recent Developments in 
Ophthalmology.” This meeting will be 
held June 5 to 7, 1961, at Baylor Univer- 
sity College of Medicine, Texas Medical 
Center, Houston 25. Lectures will corre- 
late recent developments in research with 
clinical management or diseases of the 
cornea, vitreous and retina. The doctors 
attending this meeting are invited to 
bring along patients that present a diag- 
nostic problem that these may be pre- 
sented for the attending group’s opinion. 


Guest speakers from the Retina Foun- 
dation will be Charles L. Schepens, M.D.; 
Endre A. Balazs, M.D.; Claes-Hendrik 
Dohlman, M.D., Ph.D., and Marie A. 
Jakus, M.D. Participating Baylor Univer- 
sity College of Medicine Faculty will be 
Louis J. Girard, M.D.; Louis Daily, M.D.., 
and Alice R. McPherson, M.D. 


For application forms please write to 
Department of Ophthalmology, Baylor 
University College of Medicine, Texas 
Medical Center, Houston 25. 


XXXIIT 


University of Michigan Medical School 


The Ophthalmology Postgraduate Confer- 
ence Program of the University of Michigan 
will be held April 24 to 26, 1961, in the 
Amphitheatre, third floor, Horace H. Rack- 
ham School of Graduate Studies. This con- 
ference will be conducted by Professor F. 
Bruce Fralick and staff and has been arranged 
for physicians who are especially interested 
in ophthalmology. It includes a review of 
fundamental principles by physicians of na- 
tional prominence, as well as an opportunity 
to observe the application of modern devel- 
opments in this specialty. 


The fee for the conference is $50, payable 
upon application. Checks should be made to 
The University of Michigan. If the applicant 
is unable to attend, the fee will be returned. 


The following program has been arranged: 


Surgical Treatment of Certain Lid Disorders, 
S. D. McPherson, Jr., M.D., Durham, 
N. C. 


Syndromes and Lesions of the Optic Nerve 
and Chiasm, Robert W. Hollenhorst. 
M.D., Rochester, Minn. 


Management of Trauma of the Eyes nm Chil- 
dren, Warren A. Wilson, M.D., Los 
Angeles 


Medical and Surgical Management of the 
Patient with Chronic Open Angle Glau- 
coma, S. D. McPherson, Jr., M.D. 


Interesting and Unusual Lesions of the Ocu- 
lar Fundt, Robert W. Hollenhorst, M.D. 


Congenital Cataracts in Children, Warren A. 
Wilson, M.D. 


Ocular Pathology Before, In, and Following 
Retinal Detachment, |. Reimer Wolter, 
M.D., Ann Arbor, Mich. 


Some Useful Techniques in Cataract Surgery, 
S. D. McPherson, Jr., M.D. 


Complications of Ptosis Surgery, Warren A. 
Wilson, M.D. 


Nystagmus, Robert W. Hollenho-st, M.D. 


Complications of Ptosis Surgery, Warren A. 
Wilson, M.D. 


Tumors of the Eye and Adnexa in Children; 
Diagnosis and Treatment, Charles FE. 
lliff, M.D., Baltimore 
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Diagnostic Ophthalmoscopic Changes, Harold 
F. Falls, M.D., Ann Arbor, Mich. 


Surgical Technique, Charles E. Iliff, M.D. 
Contact Lens, Charles E. Iliff, M.D. 


On Tuesday evening, April 25, at a joint 
meeting of Detroit Ophthalmological Club, 
Detroit Ophthalmological Society, and Mich- 
igan Triological Society, Dr. F. Bruce 
Fralick will present the JWValter R. Parker 
Lectureship; Epidemiology of Suspected Eti- 
ology of Uveitts. 


Further information and application blanks 
may be obtained from John M. Sheldon, 
M.D., Director, Department of Postgraduate 
Medicine, The University of Michigan 
Medical School, Room 1610, University Hos- 
pital, Ann Arbor. 


Far East Graduate Course 
In Ophthalmology 


The first Far East Graduate Course in 
Ophthalmology under the auspices of the 
Ophthalmological Society of the Philip- 
pines and the Philippine Ophthalmological 
and Otolaryngological Society opened 
January 16, 1961, in Manila. It was held 
with the assistance of the Secretary of 
Health of the Philippines, Dr. Elpidio 
Valencia, and the Surgeon-General of the 
United States Air Forces, Major General 
O. K. Niess. 


Some 200 local and foreign eye special- 
ists and an equal number of health 
authorities and national and city officials 
attended the four-week course. The list 
of visiting professional lecturers included 
Dr. Brittain Ford Payne, Dr. Paul Chan- 
dler, Dr. Gerald Kara, Dr. Arthur Linksz, 
and Dr. Robb McDonald. 


Temple University 


The Department of Laryngology and 
Bronchoesophagology, Temple University 
Medical Center, will sponsor two post- 
graduate courses under the direction of 
Drs. Charles M. Norris and Walter H. 
Maloney. 


Bronchoesophagology will given 
September 11 to 22, 1961, and January 
15 to 26, 1962. Laryngology and Laryn- 
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geal Surgery will be given April 2 to 13, 
1962. The tuition fee for each course is 
$250. Application and further information 
may be obtained by writing Chevalier 
Jackson Clinic, Temple University Medi- 
cal Center, 3401 North Broad Street, 
Philadelphia 40. 


Aid To Cuban Ophthalmologists 


The newspapers have informed the 
American public of the large number of 
Cuban refugees who have escaped the 
tyranny of the Castro regime in their 
homeland. It did not seem to be a matter 
that concerned us individually until it 
came to our attention that ten of these 
were ophthalmologists who had _ been 
forced to leave their practices more or 
less precipitately in the past several 
months. They were unable to bring any- 
thing out with them and for the most 
part are without resources. 


The University of Miami School of 
Medicine has set up a postgraduate course 
to train and certify these men in order 
that they may qualify for work in the 
United States. The University, however, 
has no funds for the day-to-day living of 
these unfortunate colleagues of ours. 
Their need is urgent. 


To meet the immediate need the Pan- 
American Association of Ophthalmology 
has sent $3000 from its treasury to the 
University of Miami School of Medicine 
who will administer all funds for the ex- 
iles. Much more is needed to help these, 
our colleagues in distress. It is for this 
reason that an urgent request for contri- 
butions is addressed to all American oph- 
thalmologists. 


Checks should be made payable to the 
Pan-American Association of Ophthal- 
mology, 921 Exchange Building, Memphis 
3, Tennessee. 


J. Wesley McKinney, M.D. 
Sec’y.-Treas. for North of Panama 
Pan-American Association of 
Ophthalmology 
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SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 
AMERICAN MEDICAL ASSOCIATION 


PROGRAM 
June 26-30, 1961; The Coliseum, New York, N. Y. 


TUESDAY AFTERNOON, JUNE 27 


Unilateral Conduction Loss in the Absence of Middle Ear Inflammation 
James A. Donaldson, M.D., University Hospital, lowa City 


Address of Guest of Honor 
Gordon D. Hoopk, M.D., Syracuse, New York 


Address of Section Chairman 
Lawrence R. Boies, M.D., Minneapolis 


Septal Dermoplasty 
William H. Saunders, M.D., Ohio State University, Columbus, Ohio 


Discussion to be opened by John Kirchner, M.D., Yale University, New Haven, 
Connecticut 


Experiences with the Trans-Septal Trans-Sphenoidal Route in Hypophysectomy for 
Metastatic Carcinoma of the Breast 
J. T. Noguera, M.D., and F. Robert Haase, M.D., both of 601 Grand Avenue, 
Asbury Park, New Jersey 
Discussion to be opened by David Myers, M.D., Temple University, Philadelphia 


New Concept in Rhinoplastic Procedures 
Lyndon A. Peer, M.D., East Orange, New Jersey 
Discussion to be opened by John Marquis Converse, M.D., New York 


Safe Removal of the Nasal Hump 
Irving B. Goldman, M.D., New York 


Discussion to be opened by Irvin J]. Fine, M.D., Perth Amboy, New Jersey, and 
John T. Dickinson, M.D., Pittsburgh 


Results of the Treatment of Méniére’s Disease with Ultrasonic Waves 
Franz Altmann, M.D., and Jules G. Waltner, M.D., both of New York 

Business MEETING 

Report of Section Delegate and Alternate es 
Gordon F. Harkness, Davenport, lowa, and Paul H. Holinger, Chicago 


Report of Section Representatives to Board of Governors of the American College of 
Surgeons 


John J. Conley, New York; Harold Owens, Los Angeles, and W. Franklin Keim, 
East Orange, New Jersey 


Report of Nominations Committee 
Victor R. Alfaro, Washington, D. C., Chairman; Francis W. Davison, Danville, 
Pennsylvania, and E. W. Harris, Columbus, Ohio. 


Election of Officers rg Nomination ‘of Representatives to Board of Governors of the 
American College of Surgeons 


WEDNESDAY AFTERNOON, JUNE 28 


Bronchoscopy under General . ou sthesita—A Simplified Safe Method 
L. Q. Pang, M.D., 1374 Nuuanu Avenue, Honolulu 17 
Discussion to be opened by Lyle Waggoner, M.D., Detroit and De Graaf Woodman, 
New York 
Corrosive Esophagitis 
John F. Daly, M.D., New York, and John C. Cardona, M.D., New York 


Discussion to be opened by F. Johnson Putney, M.D., Philadelphia, and Daniel C. 
Baker, M.D., New York 


Conservation of Hearing: A Clinical Analysis of Current Concepts 
1. M. Cole, M.D., Danville, Pennsylvania 
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Clinical Application of Newer Hearing Tests 
Fred Harbert, M.D., Philadelphia 
Discussion to be opened by E. P. Fowler, Jr.. M.D., New York, and Moe Bergman, 
Ph.D., Hunter College, 695 Park Avenue, New York 


Secretory Otitis Media—Problems and Pitfalls 
B. W. Armstrong, M.D., Charlotte, North Carolina 


Discussion to be opened by Frank Lathrop, M.D., Boston, and Francis Davison, 
M.D., Danville, Pennsylvania 


Tympanoplasty—Its Trends 
‘oodrow D. Schlosser, M.D., 3701 North Broad Street, Philadelphia 


Discussion to be opened by Lindsay L. Pratt, M.D., Philadelphia, and Louis Silcox, 
M.D., Philadelphia 


The Surgical ng of Fenestration of the Oval Window (with new film) 
John J. Shea, M Memphis, Tennessee 


Vascular Surgery in Chen on the Head and Neck 
John M. Loré, Jr.. M.D., Hemion Road, Suffern, New York 
Discussion to be opened by John L. Madden, M.D., St. Clare’s Hospital, New York, 
and Ralph J. Greenberg, M.D., Good Samaritan Hospital, Suffern, New York 


THURSDAY, JUNE 29 
OTOLARYNGOLOGY INSTRUCTION COURSES 


Attendance at instruction courses is limited to fifty for each session of each course. 
Admission only by card, available at the meetings of the Section the previous two days; 
persons wishing to attend an instruction course must sign the enrollment book at the 
ticket table, and a ticket will be given only to the signee. These instruction courses will 
be of the seminar type, and must necessarily be kept to a limited attendance, therefore 
extra tickets will not be given to persons signing for the course, so that the tickets 
distributed will be definitely used. If any tickets are still available after the first two 
days of the Section meetings, they will then be available at the door of the instruction 
rooms. 


1:30 to 2:30 p.m. 


Room 1 
Surgery of the Ear in 1961 
George E. Shambaugh, Jr., M.D., Chicago 
Room 2 


Surgery of the Nose and Sinuses in 1961 
John J. Conley, M.D., New York 


Room 3 
Surgery of the Throat m 1961 
Joel J. Pressman, M.D., Los Angeles 
2:45 to 3:45 p.m. 
Second session of the above courses (all three repeated). 
4:00 to 5:00 p.m 


Third session of the above courses (all three repeated). 
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WANTED — E.E.N.T. 


POSITIONS 


UNEXPECTED VACANCY — Approved 
Third Year residency in OTOLARYN- 
GOLOGY, beginning July 1, 1961. Stip- 
end $200.00 per month with full main- 
tenance and training program. Apply 
Superintendent, Baltimore Eye, Ear, 
and Throat Hospital, 1214 Eutaw Place, 
Baltimore 17, Maryland. 


WANTED—OTOLARYNGOLOGIST and 


OPHTHALMOLOGIST. Board certified 
or Board eligible for partnership prac- 
tice. Town of 40,000 with a surrounding 
territory of 80,000 and good farming 
and manufacturing territory. For fur- 
ther information, please write L. H. 
Prewitt, M.D., 207 East Second Street, 
Ottumwa, lowa. 


WANTED—OTOLARYNGOLOGIST AS- 


SOCIATE by Board man. Partnership 
later. County of 500,000. Unlimited in- 
come possibility, dependent upon ability 
and desire to work. Nine-room office. 
Average winter noon temperature of 
68 degrees, giving nine wonderful 
months. Recreation includes fishing, 
golf, tennis, horses, sailing, plays, sym- 
phony orchestra, rock collecting, polo, 
curling, swimming and winter skiing. 
For further information, please write 
E. G. Barnet, M.D., 907 Professional 
Building, Phoenix 4, Arizona. 


specialist, Albu- 
querque, New Mexico. Population 263,- 
000. Quality practice of recently de- 
ceased physician. Established fifteen 
years. Includes rental space in medical 
arts building, equipment, fixtures and 
records. Excellent opportunity for qual- 
ified specialist with special interest in 
contact lens field. For further informa- 
tion, please write Mrs. Arita H. Cour- 
ville, 833 Madison, N.E., Albuquerque, 
New Mexico. 


WANTED—Specialist in eye, ear, nose, 


throat and allergy work or ophthal- 
mologist to take over practice. Un- 
opposed practice in city of 15,000 and 
surrounding communities in Arizona. 
Equable climate. Progressive, growing 
community—golf, hunting and fishing. 
For further information, please write 
Louis A. Packard, M.D., Elks Building, 
Prescott, Arizona. 


WANTED—Ear, Nose and Throat Spe- 


cialist to take over active practice 
in Schenectady, New York. Established 
twenty-nine years. Completely equipped, 
beautifully furnished six-room office. 
Near downtown area and convenient to 
bus lines. For further information, 
please write Mrs. Frank C. Furlong, 
713 Union Street, Schenectady, New 
York. 


WANTED—OPHTHALMOLOGIST and 


OTOLARYNGOLOGIST. Board eligible 
or Board certified. For further informa- 
tion, please write Howard Trolan, M.D., 
515 Soquel Avenue, Santa Cruz, Cali- 
fornia. 


WANTED, OPHTHALMOLOGIST. Board 


qualified or certified for group practice 
in clinic associated with 65-bed ac- 
credited hospital in western Oklahoma. 
For details, write to Donald S. Lehman, 
Medical Director, Community Hospital, 
Elk City, Oklahoma. 


WANTED—by a Board eligible (3-year) 


resident further training and experi- 
ence in ocular motility. Available July 
1961. For further information, please 
write Joseph Goldstein, M.D., 140 B 
Donor Avenue, East Paterson, New 
Jersey. 
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WANTED, OPHTHALMOLOGIST. Fully 
accredited general hospital with twenty- 
one doctors on staff. Community of 
30,000 with surrounding area popula- 
tion of 59,000. Delightful climate. Very 
good school system and New Mexico 
State University. For further informa- 
tion, please write William L. Gold, Ad- 
ministrator, Memorial General Hospital, 
Corner Alameda and Lohman, Las 
Cruces, New Mexico. 


WANTED, OPHTHALMOLOGIST. For 
110-bed hospital in tri-city area with 
population of 52,000 and a drawing 
area population of 200,000. Completely 
modern hospital which is extremely 
well furnished for surgery. Huge plu- 
tonium project. Fast-growing agricul- 
tural economy on 200,000 acres of di- 
versified farm land irrigated by water 
supplied by Grand Coulee Dam. Recre- 
ation facilities include boating, water 
skiing, big game hunting, and snow 
skiing. One of the nation’s biggest fly- 
ways for migratory birds is located here 
with a plentiful supply of upland birds. 
For further information, please write 
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to Richard Lubben, 
Kadlec Methodist Hospital, 
Washington. 


Administrator, 
Richland, 


For SALE 


OPHTHALMOLOGIST’S Active, Large 
Practice and office equipment of promi- 
nent Ophthalmologist who died recently 
of sudden illness. Records available. 
Will be released only to an accredited 
or Board eligible Ophthalmologist. RE- 
PLY IN WRITING TO Mrs. Carroll R. 
Mullen, 2025 Locust Street, Philadel- 
phia 3, Pennsylvania. 


Listings of positions available should be sent to 
W. L. Benedict, M.D., 15 Second Street S. W., 
Rochester, Minn., by the fifth of the month preceding 
publication. They should include (1) type of physician 
wanted (ophthalmologist or otolaryngologist: diplomate, 
resident, etc.) (2) type of position to be filled; and 
(3) to whom to write for further mformation. Unless 
otherwise requested, listings will be published only once. 


The Academy will handle no further correspondence 
beyond the listing and assume no_ responsibility. 
Neither does it endorse nor guarantee any of the 
published listings. 
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DIRECTORY OF OPHTHALMIC AND OTOLARYNGIC SOCIETIES 


Secretaries of Societies are requested to furnish the information necessary to make this list 
complete and keep it up to date. Send to TRANSACTIONS, American Academy of Ophthalmology 
and Otolaryngology, 15 Second St. S.W., Rochester, Minn. 


EXAMINING AND CERTIFYING BODIES 


AMERICAN BOARD OF OPHTHALMOLOGY 
CHAIRMAN: Kenneth C. Swan, M.D. 

SECRETARY-TREASURER: Dr. Merrill J. King, Ivie Rd., Box 236, Cape Cottage Branch, Portland 9, Maine 
OrAL EXAMINATION: October 2-6, 1961, Chicago 

Finat DATE FOR APPLICATION TO TAKE 1961 WritTEN EXAMINATION: July 1, 1961 

WRITTEN EXAMINATION: January 22, 1962 


AMERICAN 
PRESIDENT: Bernard J. McMahon, M.D. 
SECRETARY-TREASURER: Dr. Dean M. Lierle, University Hospitals, Iowa City 
OraL EXAMINATION: October 2-6, 1961, Chicago 

Finat Date For ApPpLIcATION: March 31, 1961 


BOARD OF OTOLARYNGOLOGY 


AMERICAN 
CHAIRMAN: Dr. James T. Mills 
SECRETARY-TREASURER: Dr. Bradford Cannon, 330 Dartmouth St., Boston 16- 
CORRESPONDING SECRETARY: Estelle EF. Hillerich, 4647 Pershing Ave., St. Louis 8 : 
FINAL DaTE POR SuBMITTING Case Reports: January 1, 1961 


BOARD OF 


PLASTIC SURGERY 


ORAL AND WRITTEN EXAMINATIONS: May 14-16, 1961; New York City - 
THE ROYAL COLLEGE OF PHYSICIANS AND SURGEONS OF CANADA ‘! 


PRESIDENT: Donald A. Thompson, F.R.C.S. (C) 
HONORARY SECRETARY: Dr. James H. Graham, 150 Metcalfe St., Ottawa 4, Ont. 
Time AND Prace: January 18-20, 1962, Royal York Hotel, Toronto, Ont., Canada 


INTERNATIONAL 


ASIA-PACIFIC ACADEMY OF OPHTHALMOLOGY 
PRESIDENT: Dr. Geminiano de Ocampo 7 
SECRETARY-GENERAL: Dr. William John Holmes, 280 Young Hotel Bldg., Honolulu 13, Hawaii 


ry 


rIME AND Prace: December 3, 1962, New Delhi, India 


EUROPEAN OPHTHALMOLOGICAL SOCIETY 
PRESIDENT: Prof. G. von Bahr 
SecRETARY: Prof. Jules Francois, 15 Place de Smet de Naeyer, Ghent, Belgium 
TIME AND Prace: 1964; Vienna, Austria 


INTERNATIONAL ASSOCIATION FOR THE PREVENTION OF BLINDNESS 
PRESIDENT: Prof. A. Franceschetti 
Secretary: Dr. J. P. Bailhiart, 47 rue de Bellechasse, Paris (7e), France 
Time AND Prace: December 1962: New Delhi 


INTERNATIONAL ASSOCIATION OF SECRETARIES OF : 
OPHTHALMOLOGICAL AND OTOLARYNGOLOCICAL SOCIETIES 2 

PRESIDENT: Peter N. Pastore, M.D. 
Secretary: Dr. |. David Stratton, 1012 Kings Drive, Charlotte, N. C. 


Time AND Prace: October 10, 1961; Palmer House, Chicago f 
INTERNATIONAL BRONCHOEFSOPHAGOLOGICAL SOCLETY 

PresipeNnt: Prof. Giorgio Ferreri 
Secretary: Dr. Chevalier lackson (deceased) 
Time anno Prace: July, 1961; 10th International Congress of Bronchoesophagology, Dusseldorf, Reims, Paris : 
INTERNATIONAL COLLEGE OF SURGEONS, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 5 

Presipent: Dr. Clarence H. Albaugh 


Secretary: Dr. Louis Savitt, 3403 Lawrence Ave., Chicago 25 
Time Prace: May 7-11, $961; Palmer House, Chicago 


INTERNATIONAL FEDERATION OF OPHTHALMOLOGICAL SOCIETIES 
PRESIDENT: Sir Stewart Duke-Elder 


Secretary: Dr. Edward Hartmann, 2 Ave. Ineres, Paris (16e), France F 
Time AND Prace: December 3-7, 1962: New Delhi 
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INTERNATIONAL ORGANIZATION AGAINST TRACHOMA 
Presipent: Prof. G. B. Bietti 


SECRETARY-GENERAL: Dr. Jean Sedan, 94 rue Sylvabelle, Marseille (B. du R.), France 
Time AND Prace: December 1962; New Delhi 


PAN-AMERICAN ASSOCIATION OF OPHTHALMOLOGY 
PRESIDENT: Jorge Valdeavellano, M.D. 
SECRETARY-TREASURER: For North of Panama: Dr. J. Wesley McKinney, 921 Exchange Bldg., Memphis 


or South of Panama: Renato de Toledo, Sao Paulo, Brazil 
Time anp Prace: February, 1962, Lima Peru and October 4-9, 1964, Montreal, Canada 


PAN-AMERICAN ASSOCIATION OF 
OTO-RHINO-LARYNGOLOGY AND BRONCHO-ESOPHAGOLOGY 
Presipent: Dr. Plinio Barretto 
SECRETARY: Dr. Chevalier L. Jackson (deceased) 
AND Pace: 1962; Caracas, Venezuela 


FOREIGN 


Argentina 
SOCTEDAD ARGENTINA DE OFTALMOLOGIA 


PRESIDENT: Dr. Paulina Satanowsky de Neumann 
SECRETARY: Dr. Atilio L. Norbis, Santa Fé 1171 Capital Federal 
Time AND Pract: Third Wednesday of each month; Santa Fé 1171, Buenos Aires 


SOCIEDAD de OFTALMOLOGIA de CORDOBA 


PresipeENt: Prof. Dr. Alberto Urrets-Zavalia, Jr., Casilla Correo 301, Cordoba, Argentina 
Secretary: Dr. Claudio Juarez Beltran 

SECRETARY-TREASURER: Dr. Luis Mitnik 

MEMBERSHIP: Dr. Juan Remonda and Dr. Dante Yadarola 


Australia 


OPHTHALMOLOGICAL SOCIETY OF AUSTRALIA (B.M.A.) 
Presip—ENT: Dr. T. a’B. Travers 
Secretary: Dr. John K. Hart, 27 Commonwealth St., Sydney 


Time Prace: October 9-13, 1961; Canberra 


Austria 

OSTERREICHISCHE OPHTHALMOLOGISCHE GESELLSCHAFT 
PrEsiDENT: Prof. Dr. K. Hruby 
SECRETARY: Dr. Franz Schwab, I. Univ. Augenklinik, Alserstr. 4, Vienna 9 


OSTERREICHISCHE OTO-LARYNGOLOGISCHE GESELLSCHAFT 
PresipeENtT: Prof. Dr. Otto Novotny 
Secretary: Dr. Ludwig Bablik, Vienna IX, Alserstrasse 4 
Time: First Tuesday of each month; October to June 


OPHTHALMOLOGISCHE GESELLSCHAFT IN WIEN 
PRESIDENT: Dozent Dr. F. A. Hamburger 7 
Secretary: Dr. H. Schenk, I. Univ. Augenklinik, Alserstr. 4, Vienna 9 os * 
Time anv Prace: Second Monday—-January through December, 2 Univ. Augenklimik, Alserstr. 4, Vienna 


Belgium 
SOCIETE BELGE DOPHTALMOLOGIE 
SECRETARY: Prof. Dr. M. Applemans, 179 Avenue Ruelens, Louvain 


Brazil 
CENTRO DE ESTUDOS DE OFTALMOLOGIA 


PRESIDENT: Dr. Armando de Arruda Novaes 
Secretary: Dr. Jose Carlos Gouvea Pacheco, R. Cons. Crispinn ano, 53-8, Sao Paulo 
Time aND Prace: Every Tuesday; R. Condessa de S. Joaquim 288, Sao Paulo 


Canada 

CANADIAN MEDICAL ASSOCIATION, SECTION OF OPHTHALMOLOGY 
CHAIRMAN: Dr. Edward F. Fov 
Secretary: Dr. Robert W. Robertson, 305 Northgate Bldg., Edmonton, Alta. 


CANADIAN OPHTHALMOLOGICAL SOCIETY 
Presipent: Dr. B. Alexander 
Secretary: Dr. R. G. C. Kelly, 90 St. Clair Ave. W., Toronto 7. On‘. 
Time and Pace: June 11-14, 1961; Queen Elizabeth Hospital, Montreal, Canada 
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PRESIDENT: 
SECRETARY: 
AND 


PRESIDENT: 
SECRETARY: 
TiME AND 


PRESIDENT: 
SECRETARY: 


THE 
PRESIDENT: 
RETARY: 
TiME AND 


PRESIDENT: 
SECRETARY: 


PRESIDENT: 
SECRETARY: 


Chile 


PRESIDENT: 
SECRETARY: 


Dr. John W. Hiltz, 741 


SOCIEDAD CHILENA DE 


Dr. Juan Verdaguer 


Dr. Wolfran Rojas, Casilla 13017 


Colombia 


SOCIEDAD COLOMBIANA 


PRESIDENT: Dr. Alfonso Gaitan Nieto a 
SECRETARY: Dr. Juan Arciniegas, Calle 47 35-26, Bogota ; 
Time AND Priace: Monthly; Bogota 


Cuba 


SOCLEDAD CUBANA DE OFTALMOLOGIA 


PRESIDENT: Dr. Manuel Iglesias Revuelta 
Dr. Jaime Alemany Martorell, 23 #301 esq. a L., Vedado, LaHabana 


SECRETARY: 
Time: 


Denmark 


SECRETARY: 


France 


Annual 


dr. 


in 


med. 


December 


DET 


University 


SOCLTETE 


PRESIDENT: Prof. Guy Offret 
Dr. Gabriel Lombard, 27 rue du Faubourg, St. Jacques, Paris 
Piace: Matson de la Chimie, 28 rue Saint Dominique, Paris 


SECRETARY: 
TiME AND 


PRESIDENT: 
SECRETARY: 


Germany 


Prot. 


André 
Dr. Henry Guillon, 6 Av. MacMahon, Paris 


SOCLTETE 


Soulas 


DEUTSCHE 


FRANCAISE 


PRESIDENT: Prof. Dr. W. Rohrschneider 


SECRETARY: 


Prof. Dr. W. Jaeger, Univ. Augenklinik, Heidelberg 
Time AND Piace: September 24-28, 


Great Britain 


PRESIDENT: 


SECRETARY: 


Mr. 
Mr. 


G. 


BRITISH ASSOCIATION OF OTOLARYNGOLOGISTS 


Lambert 


DE 


1961, 


OFTALMOLOGISKE SELSKAB I 


PRESIDENT: dr. med. Henning Skydsgaard 
A. Mahneke, 


FRANCAISE 


OPHTHALMOLOGISCHE 


Heidelberg 


Rateman, 47 Lincoln’s Inn Fields, London, W. C. 2 


Providencia, Santiago 


OFTALMOLOGIA Y 


Hospital, Eye Department, Copenhagen 


DIRECTORY OF SOCIETIES XLI 
CANADIAN OTOLARYNGOLOGICAL SOCLETY a 
Fernand Montreuil, M.D. en 
Donald M. MacRae, M.D., 324 Spring Garden Rd., Halifax, N. 3. x 
Priace: June 15-17, 1961; Montreal 
OPHTHALMOLOGIC AND OTOLARYNGOLOGIC SOCLETY OF ALBERTA 
M. G. Macaulay, M.D. 
M. R. Marshall, M.D., North Pavilion, University Hospital, Edmonton, Alta. a 
Prace: April, 1961; Edmonton ; 
NOVA SCOTIA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY - 
H. |. Davidson, M.D. 
C. F. Keays, M.D., 324 Spring Garden Rd., Halifax, N. S. 
MONTREAL MEDICO-CHIRURGICAL SOCIETY, SECTION ON OTOLARYNGOLOGY E 
Dr. H. E. McHugh a 
Dr. Paul Ittkin, 600 Medical Arts Bldg., Montreal 25, Que. . ; 
Piace: November, January, February and April; Teaching Hospitals 
MONTREAL OPHTHALMOLOGICAL SOCLETY : 
Dr. John C. Locke 
Dr. J. Noiseux, 400 Sherbrooke Street East a 
TORONTO ACADEMY OF MEDICINE, SECTION ON OPHTHALMOLOGY he 
Dr. Lois A. Lloyd 


Bayview Ave., Toronto, Ont. 


OFTALMOLOGIA 


OTO-RINO-LARINGOLOGILA 


KOBENHAVN 


PYOPHTALMOLOGLE 


GESELLSCHAFT 
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PRESIDENT: 
SECRETARY: 


PRESIDENT: 


Sec 
TIME AND PLACE: 


PRESIDENT: Mr. Frank W. Law 

Secretaries: Mr. L. G. Fison and Mr. Redmond Smith, 47 Lincoln’s Inn Fields, London W. C. 
OXFORD OPHTHALMOLOGICAL CONGRESS 

Master: A. B. Nutt 

Secretary: Mr. Ian C. Fraser, 21 le, Shrewsbury, Shropshire 


Time AND Pace: July 10-12, 1961; 


PRESIDENT: 


SECRETARIES: 


TIME AND 


London, W. 


PRESIDENT: 
SECRETARY: 
Time 


PRESIDENT: 


SECRETARIES: 


TimME AND PLAce: 


AND PLACE: 
1 
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ae FACULTY OF OPHTHALMOLOGISTS 
ackie 
. Hudson, 47 Lincoln’s Inn Fields, London, W. C. 2 


Mr. 
Mr. 


E. G. 
1. R 


MIDLAND OPHTHALMOLOGICAL SOCIETY 


H. Bamfo 
22, 1961; 


September Annual Meeting 


OPHTHALMOLOGICAL SOCIETY OF THE UNITED KINGDOM 


niversity Laboratory of 


THE ROYAL SOCIETY OF MEDICINE, SECTION ON OPHTHALMOLOGY 


Sir Benjamin Rycroft 
W. E. S. Bain and Barrie R. Jones, I Wimpole Street, 


London, W. 
Prace: Second Thursday, October through December, 


THE ROYAL SOCIETY OF MEDICINE, 
Mr. J. P. Monkhouse 
Mr. E. F. Stewart, 33 Alwgue Road, Canonbury London N.1 
First Friday, November through June, except January and April; 


THE ROYAL 
J. H. Otty, F.R.C.S. Ed. 

E. H. Miles Foxen, F.R.C.S 
Alun B. Thomas, F.R.C.S., 


SOCIETY OF MEDICINE, SECTION ON 


iW impole Street, 


London, W. 1 
First Friday of the month, 


November through May 


SCOTTISH OPHTHALMOLOGICAL CLUB 
PresipENT: Dr. J. R. Paterson 
SECRETARIES: Dr. C. R. S. Jackson, 1 Melville St., Edinburgh 3 
Dr. D. Christison, 21 Eastcote Ave., Glasgow, W 

SOUTHERN OPHTHALMOLOGICAL SOCIETY 
PRESIDENT: Mrs. Janet Simpson, M.B., Ch.B., D.O. 
Secretary: Nigel Cridland, D.M., D.O. 
India 

ALL-INDIA OPHTHALMOLOGICAL SOCIETY 
PRESIDENT: Dr Tulsidas 
Secretary: Dr. Y. K. C. Pandit, Bombay Mutual Building, Fort, Bombay 


PRESIDENT: 


BOMBAY OPHTHALMOLOGISTS’ ASSOCIATION 


H. D. Dastoor 


SECRETARY: Dr. T. N. Ursekar, T. N. M. College, Nair Road, Byculla, Bombay 8 
Time anv Prace: 7:30 p.m., Third Wednesday of each month; various hospitals 
THE OPHTHALMOLOGICAL SOCIETY OF BENGAI 

PRESIDENT: N. K. Munsi. M.D. 
Totnt SecretTartes: A. K. Sen, M.B., D.O.M.S., and S. Chatterjee, M.B.. F.R.C.S. 
Time AND Prace: Medical College Hospitals, Eye Infirmary, Calcutta, India 
Ireland 

IRISH OPHTHALMOLOGICAL SOCIETY 
PrestpENT: Dr. L. B. Somerville-Large 
Secretary: Dr. T. F. Roche, 25 FitzWilliam P1., Dublin 
Time anv Prace: April 27-29, 1961; Dublin 
Italy 

SOCIETA OFTALMOLOGICA ITALIANA 
PresipentT: Prof. Luigi Maggiore 


SECRETARY: 


Mexico 


PRESIDENT: 
SECRETARY: 


Prof. E. Leonardi, Piazza Degli Eroi 11, Roma 
SOCITEDAD MEXICANA de OFTALMOLOGIA 
Dr. Renan Murillo Fajardo 


Di. Sabino Silva Zeron, Brasil 33, 


Mexico 1, 


D. F. 


rd 
W. Martin Walker and A. N. Cameron, 51 Calthorpe Road, Edgbaston, Birmingham 15, 


Physiology, South Parks Rd., Oxford 


February tly ‘June; 1 Wimpole St., 


SECTION ON OTOLOGY 


LARYNGOLOGY 
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DIRECTORY OF SOCIETIES 


The Netherlands 


NEDERLANDSCH OOGHEELKUNDIG GEZELSCHAP 
PresipeENt: Prof. Dr. M. C. Colenbrander 


Secretary: Dr. P. G. Binkhorst, Sweelincklaan 20, Bilthoven 


New Zealand 


THE OPHTHALMOLOGICAL SOCIETY OF NEW ZEALAND 
PRESIDENT: Dr. Lindsay Burns 
SECRETARY: Dr. Randal Elliott, 89 The Terrace, Wellington Cl, 
Time AND Ptrace: October 16-20, 1961; Wairakei, Nort Island, _ * Zealand 


Norway 


NORSK OFTALMOLOGISK FORENING 
PresipENT: Dr. Einar Trumpy 
SECRETARY: Otto Johansen, Teatergarten 11, Oslo 
AND Pace: Four times a year; Rikshospitalets Wyeavdeling, Oslo 


Pakistan 


OPHTHALMOLOGICAL SOCIETY OF PAKISTAN 
PresipENT: Lt. Gen. S. M. A. Farugi 
SECRETARY: Dr. Raja Mumtaz, 70 Nedous Hotel, Lahore 
AND Prace: K. E. Medical College, Lahore 


Paraguay 
SOCIETY OF OPHTHALMOLOGY OF PARAGUAY 


PRESIDENT: Dr. Honorio Campuzano 


SECRETARY: Emilio Gonzales Gini, Estados Unidos 183 Asuncion, Paraguay 
TimMeE AND PLace: Monthly; Circulo Paraguayo de Medicos, Asuncion 


Philippine Islands 


PHILIPPINE SOCIETY OF OTOLARYNGOLOGY AND BRONCHOESOPHAGOLOGY Wotas 
PRESIDENT: Cesar F. Villafuerte, M. 


D. 
SECRETARY-TREASURER: Eusebio E. Llamas, M.D., 492 Padre Faura Street, Manila, Philippines 
Spain 
INSTITUTO BARRAQUER 
PRESIDENT: Ignacio Barraquer, M.D. 
SecreTary: Joaquin Rutllan, M.D., Instituto Barraquer, Laforja 88, Barcelona, Spain . 
Sweden 
SVENSKA OGONLAKAREFORENINGEN, 
SVENSKA LAKARESALLSKAPETS SEKTION FOR OFTALMOLOGI = 
PRESIDENT: Prot. B. Rosengren 
SECRETARY: Dr. Ilmari Rendahl, Eye Clinic Karolinska Sjukhuset, Stockholm 60 Ee 
Timet AND Piace: June 1961; Gothenburg 
° 
Union of South Africa : 
THE OPHTHALMOLOGICAL SOCIETY OF SOUTH AFRICA 
PRESIDENT: Dr. H. J]. Hamelberg 
Secretary: Dr. E. T. Meyer, 220 Lister Bldg., Jeppe St., Johannesburg 
Venezuela 
SOCITEDAD VENEZOLANA DE OTORINOLARINGOLOGIA 
PRESIDENT: Dr. Oscar Bustamante Miranda 7 


SecreETARY: Dr. R. Marquez Landaeta, Colegio de Medicos, Los Chaguaramos Caracas 


Venezuela 
Time AND Priace: November 16-19, 1961; Valencia. Edo. Carabobo 


NATIONAL 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PRESIDENT: Dohrmann K. Pischel, M.D. | 
EXECUTIVE SECRETARY-TREASURER: William L. Benedict, M.D., 15 Second St. S.W., 
Time AND Prace: October 8 to 13, 1961; Palmer House, Chicago 


Rochester, Minn. 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 
PRESIDENT: F. Johnson Putney, M.D. 
SECRETARY: Daniel C. Baker, Jr., M.D., 903 Park Avenue, New York 21 nse 
TIME AND PLACE: May 23 and 24, 1961; Lake Placid Club, Lake Placid, N. Y. 
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AMERICAN LARYNGOLOGICAL 
PRESIDENT: Edwin N. Broyles, M.D. 

Secretary: Lyman G. Richards, M.D., 12 Clovelly Road, Wellesley Hills 81, Mass. 
Time AND Prace: May 21 and 22, 1961; Lake Placid Ciub, Lake Placid, N. Y. 


ASSOCIATION 


PRESIDENT: Fletcher D. Woodward, M.D. 
SECRETARY: C. Stewart Nash, M.D., 708 Medical Arts Bldg., Rochester 7, N. Y. 
Time anv Priace: May 23-25, 1961; Lake Placid Club, Lake Placid, N. Y. 


EASTERN SECTION 


CHAIRMAN: Frank D. Lathrop, M.D. 
Secretary: Alfred W. Doust, M.D., State Tower Bldg., Syracuse, N. Y. 


SOUTHERN SECTION 
CHAIRMAN: Peter N. Pastore, M.D. 


SECRETARY: James A. Harrill, M.D., Bowman Gray School of Medicine, Winston-Salem, N. 


MIDDLE SECTION 
Secretary: Myron Hipskind, M.D., Suite 3000, 55 East Washington Street, Chicago 


WESTERN SECTION 
CHAIRMAN: Joel 7. Pressman, M.D. 
SECRETARY: Francis A. Sooy, M.D., 490 Post Street, San Francisco 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL SOCIETY, INC. 


AMERICAN MEDICAL ASSOCIATION, SECTION ON LARYNGOLOGY, 


OTOLOGY AND RHINOLOGY 
CHAIRMAN: Lawrence R. Boies, M.D. . 
Secretary: Walter E. Heck, M.D., Stanford Hospital, San Francisco 15 
Time AND Prace: June 26-30, 1961; New York 


AMERICAN MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 


CHAIRMAN: Banks Anderson, M.D. 
Secretary: Henry F. Allen, M.D., 200 Beacon St., Boston 16, Mass. 
Time anND Pace: June 26-30, 1961; New York City 


AMERICAN OPHTHALMOLOGICAL SOCIETY 
PresipENtT: Edwin B. Dunphy, M.D. 
SECRETARY-TREASURER: Joseph A. C. Wadsworth, M.D., 108 East 68th Street, New York 


AMERICAN OTOLOGICAL SOCIETY, INC. 
PresipENT: Henry L. Williams, M.D. 
SECRETARY-TREASURER: James A. _Moore, M.D., 525 East 68th Street, New York 21 
Time anp Prace: May 26 and 27, 1961; Lake Placid Club, Lake Placid, N. Y. 


21 


THE AMERICAN OTORHINOLOGIC SOCIETY FOR PLASTIC SURGERY, INC. 


Presipent: Louis J. Feit, M.D. 
Secretary: Joseph G. Gilbert, M.D., 75 Barberry Lane, Roslyn Heights, N. Y. 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 
PresipENt: Sam H. Sanders, M.D. 
SECRETARY: Samuel M. Bloom, M.D., 123 E. 83rd St... New York 28 
Time anv Prace: June 28, 1961; Hotel Elysee, New York City 


AMERICAN SOCIETY FOR HEAD AND NECK SURGERY 
Presipent: John J. Conley, M.D. 
Secretary: George A. Sisson, M.D., 1200 East Genesee Street, Syracuse 10 
Time AND Pace: October 7, 1961; Palmer House, Chicago 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND OTOLARYNGOLOGIC 


PresipENT: Leland H. Prewitt, M.D. 
Secretary: Daniel S. De Stio, M.D., 121 South Highland Avenue, Pittsburgh 6 
Time AND Prace: October 7, 1961; Sherman Hotel, Chicago 


ASSOCIATION FOR RESEARCH IN OPHTHALMOLOGY, INC. 
CHAIRMAN: V. Everett Kinsey, Ph.D. 
Secretary: Monte G. Holland, M.D., 1430 Tulane Avenue. New Orleans 12 
Time anv Prace: June 26-28, 1961; Plaza Hotel, New York 


NATIONAL SOCIETY FOR THE PREVENTION OF BLINDNESS 
PresipeEnt: Mr. Enos Curtin 
Executive Director: John W. Ferree, M.D. 
SECRETARY: Regina FE. Schneider, 1790 Broadway, New York 19 
Time anno Prace: April 12-14, 1961; Barbizon "%aza Hotel, New York City 
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NATIONAL MEDICAL FOUNDATION FOR EYE CARE 
PRESIDENT: Ralph O. Rychener, M.D. 
SECRETARY: Charles E. Jaeckle, M.D., 250 West 57th Street, New York 19 : 
‘IME AND Pace: October 8, 1961; Chicago = 


OTOSCLEROSIS STUDY GROUP 
PRESIDENT: Arthur L. Juers, M.D. 7 
SECRETARY: Raymond Jordan, M. D.. 3515 Fifth Ave., Pittsburgh < 


TIME AND Ptace: October 7 and 8, 1961, Palmer House, Chicago. ie 
PUERTO RICAN OPHTHALMOLOGICAL SOCIETY 

PRESIDENT: Manuel N. Miranda, M.D. 38 
SECRETARY: Guillermo Picé, M.D., 1475 Wilson Ave., Santurce hs 
Time AND Pace: Bimonthly; Puerto Rican Medical Association Bldg. 

SOCIETY OF MILITARY OPHTHALMOLOGISTS a, 

PRESIDENT: Aubrey Jennings, M.D. 
SecRETARY: Capt. Don W. Longfellow, MC, USA, Armed Forces Institute of Pathology, WRAMC, te 
Washington 12, D. C. iia 

SOCIETY OF MILITARY OTOLARYNGOLOGISTS 

PRESIDENT: Col. James E. Lett, USAF MC a 
SECRETARY-TREASURER: Capt. G. W. Hurst, MC, USN, U. S. Naval Hospital, Great Lakes, IIl. 
Time AND Prace: October, 1961; Chicago 7 


REGIONAL 


ARK-LA-TEX OTO-OPHTHALMIC SOCIETY 
PRESIDENT: Jack W. Pou, M.D. te 
SECRETARY: Richard Gibson, M.D., Doctors Bldg., Margaret Place, Shreveport, La. 
TimME AND Pace: 7:00 p.m., First Monday of each month, September through June; Confederate Memorial es 
Hospital, Shreveport, La. a 
LOUISILANA-MISSISSIPPI 
OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 
PRESIDENT: Arthur V. Hays, M.D. . i 
SECRETARY: Edley H. Jones, M.D., 1301 Washington St., Vicksburg, Miss. 
Time and Piace: May 12 and 13, 1961; Edgewater Gulf Hotel, Edgewater Park, Miss. : 
NEW ENGLAND OPHTHALMOLOGICAL SOCLETY 
PRESIDENT: David G. Cogan, M.D. 
SECRETARY: Alfred W. Scott, M.D., 7 Bay State Road, Boston 15, Mass. ; | 
Time AND Prace: Third Wednesday, November through April; Massachusetts Eye and Ear Infirmary, 243 7 
Charles St., Boston a= 
NEW ENGLAND OTO-LARYNGOLOGICAL SOCIETY 
PRESIDENT: Frank Turchik, M.D. 
SECRETARY: Burton E. Lovesey, M.D., 15 W. Central St., Natick, Mass. 7 
Prace: Massachusetts Eye and Ear Infirmary, 243 Charles St., Boston a 
PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY 
PRESIDENT: Dohrmann K. Pischel, M.D. 
Secretary: Alden H. Miller, M.D., 500 South Lucas Avenue, Los Angeles 17 
Time AND Prace: April, 1961; Palm Springs, Calit. 
STOUX VALLEY ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY s 
PRESIDENT: J. Calvin Davis, M.D. 
SECRETARY: Verne R. Heimann, M.D., 507 7th Street, Sioux City, Iowa t 


THERN MEDICAL ASSOCIATI 
SECTION ON YPHTHALMOLOGY AND OTOLARY NGOLOGY 
PRESIDENT: Miles L. Lewis, Ir., 
SecreTarY: Dr. Albert C. Esposito, First Huntington National Bank Bldg., Huntington, W. Va. 
Time AND Ptrace: November, 1961; Dallas 


WISCONSIN-UPPER MICHIGAN SOCIETY OF 

OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Presipent: W. J. Troup, M.D. : a 
Secretary: G. L. McCormick, M.D., 630 S. Central Ave., Marshfield, Wis. 
TimME AND Ptrace: April 15 and 16, 1961; Wausau, Wisconsin 
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STATE AND LOCAL 


Alabama 
ALABAMA ag OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


PRESIDENT: John Allen Jones, M. 
SEecRETARY: Karl B. Benkwith, 14 Catoma St., Montgomery 


THE BIRMINGHAM EYE, EAR, NOSE AND THROAT SOCIETY 
PRESIDENT: Each member in alphabetical order 
SECRETARY: Joseph M. Dixon, M.D., 101 Medical Arts Bldg., Birmingham 5 
Time Prace: Monthly; The Club 


Arizona 


PHOENIX OPHTHALMOLOGICAL SOCIETY 
PRESIDENT: Virgil A. Toland, M.D. 
Secretary: Roy E. Burgess, M.D., 461 West Catalina Drive, Phoenix 
Time anp Prace: 6:30 p.m., Third Thursday every other month; Westward Ho Hotel 


Arkansas 


ARKANSAS MEDICAL SOCIETY, EYE, EAR, NOSE AND THROAT SECTION 
PresipENTtT: M. E. Blanton, M.D. 
SecrETarY: Tames L. Smith, M.D., 623 Woodlane, Little Rock 
TIME AND P1ace: May, 1961; Little Rock 


California 


CALIFORNIA MEDICAL ASSOCIATION, EYE SECTION 
PrestpENT: Earle H. McBain, M.D. 
SEcRETARY: Floyd M. Bond, M.D., 625 Broadway, San Diego 


CALIFORNIA MEDICAL ASSOCIATION, EAR, NOSE AND THROAT SECTION 
PRESIDENT: H. W. Kohlmoos, M.D. 
SECRETARY: Marvin Simmons, M.D.,. Box 4003. Fresno 
Time AND Piace: May 1, 1961; Los Angeles 


ALTA CALIFORNIA OPHTHALMOLOGICAL SOCIETY 
PresipeNt: Arthur R. Kahler, M.D. 
SECRETARY: Julian J. Fisher, M.D., 2600 Capitol Avenue, Sacramento 


EAST BAY OPHTHALMOLOGICAL SOCIETY 
PRESIDENT: Ford Keppen, M.D. 
SECRETARY: Lionel Sorenson, M.D., 2320 Channing Way, Berkeley, Calif. 


LOS ANGELES OPHTHALMOLOGICAL TOURNAL CLUB 
PresipeENt: Henry Montross, M.D. 
SECRETARY: Jacob M. Kline, M.D., 4070 Buckingham Road, Los Angeles & 
Time AnD Prace: 8:00 p.m., Second Monday of each month, Los Angeles County Medical Association Bldg., 
1925 Wilshire Blvd., Los Angeles 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PrestpeENT: Herschel H. Burston, M.D. 
SECRETARY: Richard Kratz, M.D., 15225 Van Owen, Van Nuys 
Time anpD Prace: Ophthalmology, 6:00 p.m., First Thursday of each month; 
Otolaryngology, 6:00 p.m., Fourth Monday of each month; 
Los Angeles County Medical Association Bldg., 1925 Wilshire Blwd., Los Angele 


PENINSULA EYE SOCIETY 
PRESIDENT: Robert D. Cook, M.D. 
SecrETARY: Frank D. Berry, M.D., 762 Altos Oaks Drive, Los Altos, Calif. 
Time: Third Thursday evening of each month 


SAN DIEGO OPHTHALMOLOGICAL SOCIETY 
PRESIDENT: Martin P. Koke, M.D. = 
Secretary: Cody L. Smith, M.D., 125 Prescott Avenue, El Cajon, Calif. 
Time AND Prace: First Monday of each month, Mission Valley Inn 


SAN FRANCISCO MEDICAL SOCIETY, EYE SECTION 
CuHAtRMAN: Alan J. Rosenberg. M.D., 450 Sutter Street, San Francisco 
Time anpD Prace: Quarterly; San Francisco County Medical Bldg. 


SAN FRANCISCO OPHTHALMOLOGICAL ROUND TABLE 
PresipeEnt: O. Ralph Tanner, M.D. 
SECRETARY-TREASURER: Albert J. Brinckerhoff, M.D., 490 Post St., San Francisco 2 
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PRESIDENT: 


SECRETARY: 


Colorado 


PRESIDENT: 
SECRETARY: 
TIME AND 


PRESIDENT: 
SECRETARY: 


TIME AND 
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SANTA BARBARA OPHTHALMOLOGICAL SOCIETY 
Harold B. Alexander, M.D. 
SF Kanofsky, M.D., 1734 State Street, Santa Barbara, Calif. 


PLacE: 7:30 p.m., Fourth Thursday evening of each month, St. Francis Hospital Library 


TRIL-COUNTY SOCIETY OF OPHTHALMOLOGY 
Louis George, M.D. 
Jerry Donin, M.D., 1129 North Garey Avenue, Pomona, Calif. 


COLORADO OPHTHALMOLOGICAL SOCIETY 


William H. Droegemueller, M.D. 
Max Kaplan, M.D., 216 Republic Bldg., Denver 


2 
Piace: Third Saturday of each month, September through May; University of Colorado Medical 
Center, 4200 E. Ninth Ave., Denver 


COLORADO OTOLARYNGOLOGICAL SOCIETY 
Sidney Fieman, M.D. 
Harland Close, M.D., Veteran’s Administration. Hospital, Denver 
Prace: First Saturday of each month; Denver County Medical Library 


Connecticut 
CONNECTICUT STATE MEDICAL SOCIETY, EYE, EAR, NOSE AND THROAT SECTION 


PRESIDENT: 
SECRETARY: 


Charles J. Petrillo, M.D. : 
Arthur C. Unsworth, M.D., 85 Jefferson Street, Hartford 14 


District of Columbia 
MEDICAL SOCIETY OF THE DISTRICT OF COLUMBIA, SECTION ON OPHTHALMOLOGY 


PRESIDENT: 
SECRETARY- 


Elbert W. Dodd, JIr., M.D. 
PREASURER: Henry L. Bastien, M.D., 3801 Fairfax Drive, Arlington 


MEDICAL SOCIETY OF THE DISTRICT OF COLUMBIA, SECTION ON OTOLARYNGOLOGY 


PRESIDENT: 
SECRETARY: 


TIME AND 


Florida 


PRESIDENT: 
SECRETARY: 


TIME AND 


PRESIDENT: 


SECRETARY 
AND 


Georgia 


PRESIDENT: 
SECRETARY: 


TIME AND 


PRESIDENT: 
SECRETARY: 


TIME AND 


Hawaii 


PRESIDENT: 
SECRETARY: 


TREASURER: 


TIME AND 


Illinois 


Max Fischer, M.D. 
Robert D. R: alph, M.D., 6220 North Washington Blvd., Arlington, Va 


Piace: 6:30 p.m., Second Tuesday of November, January, March ‘and “May; Army Navy Club 


FLORIDA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Kenneth 5S. Whitmer, M.D. 
Joseph Taylor, Jr., M.D., Suite 709, One Davis Blvd., Tampa 
Prace: April, 1961; The Americana, Miami Beach 


GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIE 


Mariano C. Caballero, M.D. 


TREASURER: H. Carlton Howard, M.D., Suite 219, Plaza Bldg., 245 S. E. 


race: Quarterly; MeAllister Hotel 


TY 


First St.. Miami 32 


GEORGIA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


W. P. Rhyne, M.D. 
James T. King, M.D., 516 Baptist Professional Bldg., Atlanta 12 


Prace: March 2-4, 1961; General Oglethorpe Hotel, Wilmington Island, Savannah, Ga. 


ATLANTA EYE, EAR, NOSE AND THROAT SOCIETY 
Lester A. Brown, M.D. 
Harry Arnold, M.D., 1293 Peachtree 


Prace: 7:30 p.m., Fourth Monday of each month; Fulton County Academy 


HAWAII EYE. EAR, NOSE AND THROAT SOCIETY 
W. T. Minatoya, M.D. | 
Herbert G. Pang, M. D.. Suite 202, Nuuanu Medical Center, 1374 Nuuanu 


Harold T. Kimata, M.D. 


Prace: Third Thursday of each month; Pacific Club 


of Medicine 


Avenue, Honolulu 17, 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


PRESIDENT: 
SECRETARY: 


Dr. G. E. Hartenbower 
Dr. C. L. Pamnabecker, 434 Tefferson Bldg., Peoria, Ill. 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 
PRESIDENT: Henry B. Perlman, M.D. 
SECRETARY-TREASURER: Robert Lewy, M.D., 25 E. Washington St., Chicago 2 


Time AND Pace: First Monday ot each month, October through May; Furniture Club of America, 666 
Lake Shore Dr., Chicago 


CHICAGO OPHTHALMOLOGICAL SOCIETY 
PRESIDENT: Joseph Haas, M.D. 
SECRETARY: David Shoch, M. D., 700 North Michigan Ave., Chicago 11 
Time anv Prace: Third Monday of each month, October to May; Illini Union, 715 S. Wood St., Chicago 


Indiana 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PRESIDENT: Ernest L. Dietl, M.D. 
Secretary: Carlton A. Keck, M. D., 2902 Fairfield Avenue, Fort Wayne 
Time anv Prace: May 4 and 5, 1961; An. Lick Sheraton Hotel, French Lick, Ind. 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCTETY 
PRESIDENT: David E. Brown, M.D. 
SecrETARY: Theodore R. LeMaster, M.D., 305 Hume Mansur Bldg., Indianapolis 


TIME AND Prace: 6:30 p.m., Second Thursday of each month, November through May; Indianapolis 
Athletic Club 


Iowa 


IOWA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PrestpENT: Chester C. Woodburn, JIr., M.D. 
Secretary: William Huffman, M.D., University Hospitals, Iowa City 
Time AnD Prace: September 15 and 16, 1961; Lake Okoboji, Towa 


DES MOINES ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PRESIDENT: pote H. Foss, M.D. 
Secretary: |. H. McNamee, M.D., 306 Equitable Bldg., Des Moines 9, Iowa 
TIME AND P fn Quarterly: last Monday of the month; Des Moines Club 


Kentucky 
a EYE AND EAR SOCIETY 
PreEsIpENT: Albert Leggett, Ir.. M.D. 


SECRETARY: Roderick ptt, Jr Tr., M.D., 323 East Chestnut Street, Louisville 
Time anv Ptrace: Bimonthly; Provincial House 


Louisiana 
NEW ORLEANS GRADUATE MEDICAL ASSEMBLY 


PRESIDENT: Maurice E. St. Martin, M.D. 
Secretary: Mannie D. Paine, Ir... M.D., Room 103, 1430 Tulane Ave., New Orleans 


Maryland 
BALTIMORE CITY MEDICAL SOCIETY, OPHTHALMOLOGICAL SECTION 


PresipENtT: Roy O. Schulz, M.D. 
Secretary: Arnall Patz, M.D.. 1212 Eutaw Place, Baltimore 


BALTIMORE EAR, NOSE AND THROAT SOCIETY 
Presipent: Robert Z. Berry, M.D. 
Secretary: Francis Catlin, Wr D.. Tohn Hopkins Hospital, Baltimore 


Massachusetts 
MASSACHUSETTS MEDICAL SOCIETY 
SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Presipent: Virgil Casten, M.D. 
Secretary: Robert E. Klotz, M.D., 243 Charles St., Boston 


BOSTON CITY HOSPITAL AURAL AND OPHTHALMIC ALUMNI SOCTETY 
PresipENt: D. Robert Alpert, M.D. 
Secretary: Frederick L. Landrigan, M.D., 520 Commonwealth Ave., Boston 


Michigan 
MICHIGAN STATE MEDICAL SOCIETY, SECTION ON OPHTHALMOLOGY 


CuairmMan: Paul L. Cusick, M.D. 
Secretary: Paul Van Portfliet, M.D., 26 Sheldon Avenue S.E., Grand Rapids 
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MICHIGAN STATE MEDICAL SOCIETY, SECTION ON OTOLARYNGOLOGY - 
CHAIRMAN: V. E. Cortopassi, M.D. = 
SECRETARY: Donald S. Bolstad, M. D., Henry Ford Hospital, Detroit irc} 
TiME AND P Lace: September 28, 1961; Pantland Hotel, Grand Rapids, Mich. 


MICHIGAN TRIOLOGICAL SOCIETY 
PRESIDENT: John E. Magielski, M.D. 
SECRETARY: Walter Z. Rundles, JIr., M.D., 500 South Grand Traverse, Flint 3 
Time AND Pace: Five times yearly; Lansing or Marshall 


DETROIT OPHTHALMOLOGICAL CLUB 
PRESIDENT: Members in rotation 
SECRETARY- TREASURER: Horace L. Weston, M.D., 703 Mutual Bldg., Detroit 26 
TIME AND Ptace: Second Tuesday of November, December, February, and March; Wayne County Medica! 
Society Bldg., Detroit 


DETROIT OPHTHALMOLOGICAL SOCIETY 
PRESIDENT: James A. Olson, M.D. 
SECRETARY: Lester E. McC ullough, M.D., 1711 David Whitney Bldg., Detroit 26 
Time and Prace: November 10; December 8; January 26; February 23, and March 23; Wayne County 
Medical Society Bldg. — 


DETROIT OTOLARYNGOLOGICAL SOCIETY 
PresipeENT: Ned I. Chalat, M.D. 
SECRETARY: Harold Schuknecht, M.D., Henry Ford Hospital, Detroit -— 
Time AND Prace: 7:00 p.m., Third W ‘ednesday of each month; Wayne County Medical Society Bldg., Detroit 


SAGINAW VALLEY ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Presip—ENt: Joseph H. Bergin, M.D. 
SECRETARY: Arno Weiss, M.D., 3521 State St., Saginaw 


Time AND Ptace: First Tuesday of each month: High-Life Inn, Saginaw : 
Minnesota 

MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY - 
Presipent: Paul G. Bunker, M.D. ad 
SECRETARY-TREASURER: Richard Leavenworth, Jr., M.D., 4959 Excelsior Blvd., Minneapolis 16 
Time AND Prace: Second Friday of each month; Minneapolis Club, Minneapolis; Minnesota Club, St. Paul i. 
Missouri 


KANSAS CITY SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PrEsipENT: Gunnar QO. Proud, M.D. 
Secretary: Earl G. Padfield, JIr., M.D., 4706 Broadway, Kansas City, Mo. 


EAR, NOSE AND THROAT CLUB OF ST. LOUIS es 
CHAIRMAN: Alfred J. Cone, M.D. 
SecreETARY: Daniel D. Klaff, M.D., 3720 Washington Blwd., St. Louis 8 . 
Time AND Prace: Third Wednesday of January, March, May and Wonssien University Club 


ST. LOUIS OPHTHALMOLOGICAL SOCIETY 
Prestpent: Philip T. Shahan, M.D. . | 
SECRETARY: Robert A. Moses, M.D., 640 South Kingshighway, St. Louis 10 
Time AND Pace: 6:30 p.m., 4th Thursday each month, except November; Park Plaza Hotel 


Montana 


MONTANA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Presipent: Cecil Hall, M.D. 
SeEcRETARY: James Morrison, M.D., 1241 N. Broadway, Billings 


Nebraska 


NEBRASKA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PReEstpENT: Paul Peterson, M.D. 
Secretary: E. S. Maness, M.D., 1006 Sharp Bldg., Lincoln 
Time AND PLace: April, 1961; Omaha 


OMAHA EYE , EAR, NOSE AND THROAT SOCIETY 
Presipent: L. T. Placek, M.D. 
Secretary: W. C. MclIntire, M.D., 3610 Dodge Street, Omaha 
Time anv Prace: Third Wednesday of January, March, May, September, and November; Omaha Club, 
20th and Douglas, Omaha 
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New Jersey 


ACADEMY OF MEDICINE OF NEW JERSEY 
EYE, EAR, NOSE AND THROAT SECTION 
CHAIRMAN: Herbert L. Moskowitz, M.D. 
SECRETARY: Leon Schwartz, M.D., 162 Chestnut Street, Rutherford 
Time anv Prace: Third Friday of each month; Newark Eye and Ear Infirmary 


MEDICAL SOCIETY OF NEW JERSEY, SECTION ON OPHTHALMOLOGY 
PresipEnt: Louis A. Amdur, M.D. 
Secretary: Henry Abrams, M.D., 253 Witherspoon Street, Princeton 
Time anv Piace: March, 1961; Haddon Hall, Atlantic City 


NEW JERSEY — OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PRESIDENT: E. A. Atwood, M.D. 
Secretary: John Scillieri, M D., 660 Broadway, Paterson 
AND Pace: May, 1961; Atlantic City 


NEW TERSEY OPHTHALMOLOGICAL SOCIETY 
PRESIDENT: Samuel Diskan, M.D. 
SECRETARY: Oram Kline, Jr., M.D., 524 Cooper Street, Camden 
Time anp Prace: November, May, Atlantic City 


New Mexico 


NEW MEXICO OPHTHALMOLOGICAL SOCIETY 
PRESIDENT: J. A. Dillahunt, M.D. 


SECRETARY: James T. McGuckin, M.D., 107 Girard Blvd. S. E., Albuquerque 


New York 


NEW YORK ACADEMY OF MEDICINE, SECTION ON OPHTHALMOLOGY 
CHAIRMAN: Joseph Laval, M.D. 


Secretary: Joseph A. C. Wadsworth, M.D., 108 East 68th Street, New York 21 


Time anpD Prace: Third Monday of each month; Afternoon sessions at hospitals (2:30 p.m.), evening sessions 


at New York Academy, room 20 (8:00 p.m.) 


NEW YORK ACADEMY OF MEDICINE, SECTION ON OTOLARYNGOLOGY 
CuairRMAN: Darrell G. Voorhees, M.D. 
SEcRETARY: Duncan R. McCuaig, M.D., 81 East 77th Street, New York City 


Time anv Pace: 8:30 p.m., Third Wednesday of each month; New York Academy of Medicine 
103rd St., New York 29 


NEW YORK SOCIETY FOR CLINICAL OPHTHALMOLOGY 
PresipENT: Alfred Kestenbaum, M.D. 
SeEcRETARY: Alan H. Barnert, M.D., 960 Park Avenue, New York 2 


8 
TiME AND Pace: First Monday of the month, November thru May; New York Academy of Medicine 
103rd St., New York 29 


CENTRAL NEW YORK EYE, EAR, NOSE AND THROAT SOCIETY 
PRESIDENT: George Sisson, M.D. 
Secretary: Wesley Bradley, M.D., 1100 E. Genessee St., Syracuse 


EASTERN NEW YORK EYE, EAR, NOSE AND THROAT ASSOCIATION 
PrestipENT: W. R. Updegraff, M.D. 
SEcRETARY: Frank C. Furlong, M.D., 713 Union St., Schenectady 


TimMeE AND Pace: First Thursday of November, January, February, March, April and June; Albany, 
Schenectady and Troy 


ALUMNI ASSOCIATION OF THE NEW YORK EYE AND EAR INFIRMARY 
Presipent: Joseph H. Krug, M.D. 
Secretary: John R. Finlay, M.D., Greenwich Medical Bldg., 49 Lake Ave., Greenwich, Conn. 


SECTION ON LARYNGOLOGY, RHINOLOGY ASP OTOLOGY OF THE 
MEDICAL SOCIETY OF THE COUNTY OF KINGS AND ACADEMY 
OF MEDICINE OF BROOKLYN 
PRESIDENT: Nathan Thaler. M.D. 


SECRETARY-TREASURER: Adolph Wolferman, M.D., 153 Pierrepont Street, Brooklyn 1 


BROOKLYN OPHTHALMOLOGICAL SOCIETY 
PRESIDENT: Ira W. Mensher, M.D. 
Secretary: Nicholas P. Tantillo, M.D., One Hanson Place, Brooklyn 17 
Time: Fourth Monday of November, January, March and May 


BUFFALO OPHTHALMOLOGICAL CLUB 
Presipent: Charles H. Addington, M.D. 
Secretary: John P. Luhr, M.D., 40 North Street, Buffalo 2 
Time anv Prace: Second Thursday, October thru May; Sheraton Hotel, Buffalo 
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LONG ISLAND OPHTHALMOLOGICAL SOCIETY 
PRESIDENT: — R. Roche, M.D. 
SECRETARY: Gerald M. Branower, M.D., 36 Barstow Road, Great Neck, N. Y. 
Time AND Pace: Dinner Meetings; Fourth Monday of February, April, September and November 


North Carolina 


NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY 
PRESIDENT: George T. Noel, M.D. 
SECRETARY: John S. Gordon, M.D., 1350 South Kings Drive, Charlotte, N. C. 


Ohio 
AKRON ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PRESIDENT: C, T. Korsmo, M.D. 
SECRETARY-TREASURER: F. M. Krichbaum, M.D., 175 South Main Street, Akron 8 
TIME AND Pace: 6:30 p.m., First Monday of October, December, February and May; Akron City Club, Akron 


CINCINNATI OTOLARYNGOLOGICAL SOCIETY 
PRESIDENT: Raymond L. Pfister, M.D. 
SECRETARY: William Schrimpf, M.D., 3035 Clinton Avenue, Cincinnati 20 
Time AND Piace: Third Monday of each month; Academy of Medicine Bldg., Cincinnati 


Ci. OPHTHALMOLOGICAL CLUB 
PRESIDENT: Russell J. Nicholl, M.1 
SECRETARY: John H. Graham, M. iD. 5370 Pearl Road, Parma 29 


CLEVELAND OTOLARYNGOLOGICAL CLUB 
PRESIDENT: R. W. Machamer, M.D. 
SECRETARY: Fred Tingwald, M.D., 2060 East 93rd Street, Cleveland 
Time AND Pace: Second Wednesday of November, February, April and May; Wade Park Manor 


COLUMBUS SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PresIDENT: Morris L. Battles, M.D. 
SECRETARY-TREASURER: Richard H. Wehr, M.D., 150 Broad Street, Columbus 15 . ; . 
TimME AND Pace: First Monday of each month, October through April; University Club, 40 S. Third St., 
Columbus 


tema tp EYE, EAR, NOSE AND THROAT SOCIETY 
PRESIDENT: Gail Ann Locken, 
SecrETARY: Jerry W. Draheim, NL 1838 Parkwood 
Time AND Prace: 6:00 p.m., Third Tuesday of each month, November through June; Toledo Club 


Oklahoma 


OKLAHOMA CITY ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PRESIDENT: Tack Hough, M.D. 
Secretary: |. C. Pickard, M.D., Pasteur Medical Bldg., Oklahoma City 


Oregon 


OREGON ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PRESIDENT: George Saunders, M.D. 
Secretary: Donald C. Mettler, M.D., 1216 S. W. Yamhill St., Portland a 
Time anv Prace: Fourth Tuesday of each month; Aero Club of Oregon, 804 S.W. Taylor St., Portland 


Pennsylvania 


PENNSYLVANIA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PRESIDENT: John Knox Covev, M.D. 
Secretary: Daniel S. De Stio, M.D., 121 South Highland Ave., Pittsburgh 
Time AND Prace: May 18-20, 1961; Bedford Springs Hotel, Bedford, Pa. 


WESTERN PENNSYLVANIA EYE, EAR, NOSE AND THROAT SOCIETY 
PRESIDENT: Edwin C. Miller, M.D. 
SECRETARY-TREASURER: F. Murdock, M.D., 28'S W. Scribner Ave., DuBors 
Time AND Prace: Third Thursday of May and October; Indiana, Pennsylvania 


WYOMING VALLEY EYE, EAR, NOSE AND THROAT CLUB 
Presipent: W. C. Marsden, M.D. 
Secretary: Albert |. Abbott, M.D., 203 E. Green St., Nanticoke 


Time AND Prace: Last Tuesday of each month, October through April; Luzerne County Medical Society Bldg., 
S. Franklin St., Wilkes-Barre 


PHILADELPHIA COLLEGE OF PHYSICIANS, SECTION ON OPHTHALMOLOGY 
SECRETARY: Thomas H. Cowan, M.D., 1930 Chestnut Street, Philadelphia } 
Time AND Prace: Third Thursday of each month, October to May; College of Physicians, 19 S. 22nd St., 
Philadelphia 
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PHILADELPHIA COUNTY MEDICAL SOCIETY, EYE SECTION 
CHAIRMAN: William C. Frayer, M.D. 
SECRETARY: Ralph C. Lanciano, M.D., 259 South 17th Street, 


Time anp Prace: Third Thursday of each month; Philadelphia County Medical Society Bldg., 301 S. 21st St., 
Philadelphia 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 
PreEsIDENT: Joseph P. Atkins, M.D. 
SECRETARY: Charles M. Norris, M.D., 3401 North Broad Street, Philadelphia 40 


Time AND Prace: First Tuesday of October, December, April and May; College of Physicians Bldg., 
Philadelphia 


aa OPHTHALMOLOGICAL SOCIETY 
PresipENtT: Harvey E. Thorpe, 
SecrETARY: Myles M. Berk, M. - 4101 Jenkins Arcade, Pittsburgh 22 
Time anv Piace: Third Monday of each month; Mellon Institute 


OTOLOGICAL SOCIETY 


PRESIDENT: Carson S. 
SECRETARY: Clyde B. Lamp, Ir., AL .. 8102 Jenkins Arcade, Pittsburgh 22 


READING EYE, EAR, NOSE AND THROAT SOCIETY 
PRESIDENT: Robert Shoemaker, M.D. 
SECRETARY: Tames H. Parker, Ir., M.D., 238 N. Fifth St., Reading 
Time anv Prace: 5:30 p.m., Third W ednesday of each month, September to June; Wyomissing Club 


South Carolina 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Presipent: S. H. Ross, M.D. 
SECRETARY-TREASURER: Roderick Macdonald, M.D., 330 E. Main St., Rock Hill ae 
Time anv Prace: September 11 and 12, 1961; Frances Marion Hotel, Charleston, S. C. 


Tennessee 


TENNESSEE STATE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PRESIDENT: Ralph O. Rychener, M.D. 
SECRETARY: William F. Murrah, Jr., M.D., 130 Madison Avenue, Memphis 
Time anv Prace: April 10 and 11, 1961; Chattanooga, Tenn. 


CHATTANOOGA AND HAMILTON COUNTY EYE, EAR, NOSE AND THROAT SOCIETY 


CHAIRMAN AND Secretary: J. E. Johnson, M.D., 4547 Brainerd Rd., Chattanooga 4 
Time AND Pace: 6:30 p.m., Last Thursday of each month; Mountain City Club 


KNOXVILLE SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PRESIDENT: E. E. Miller, M.D. 
SECRETARY: Reese Patterson, M.D., 406 West Church, Knoxville 
Time ann Price: Four times yearly; University of Tennessee Research Hospital 


MEMPHIS SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
CHAIRMAN: Each member in alphabetical order 
SECRETARY: William F. Murrah, M.D., 1720 Exchange Bldg., Memphis _ . 
Time anp Piace: Second Tuesday of each month; Memphis Eye, Ear, Nose and Throat Hospital 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PRESIDENT: Phillip L. Lyle, M.D. 
SECRETARY: Clyde Alley, M.D., Medical Arts Bldg., Nashville oat 
Time ann Prace: Third Monday, October through May; Caduceus Club, Mid State Medical Center 


Texas 


TEXAS SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PrEesipDENT: D. Gatlin Mitchell, M.D. 
SeEcRETARY: Oliver W. Suehs, M.D., 14 Medical Arts Square, Austin, Texas 
Time aNvo Prace: December 2 and 3, 1961: Sheraton Hotel, Dallas 


DALLAS ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PrEsipENT: lames L. Baldwin, M.D. 
SECRETARY-T REASURER: Marvin G. Shepard, M.D., 722 Medical Arts Bldg 


Time anp Pract: First Tuesday each month, Parkland Hospital 


FORT WORTH EYE, EAR, NOSE AND THROAT SOCIETY 
Presipent: Jack Brownfield, M.D. 
Secretary: Joe L. Bussey, M.D., 1201 W. Presidio, Fort Worth 
Time axp Prace: First Friday of each month; St. Joseph Hospital 
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PRESIDENT: 
SECRETARY: 


SECRETARY: 


SECRETARY: 
AND 


Utah 


TIME AND 


Virginia 


TIME AND 


TIME AND 


TIME AND 


TIME AND 


TIME AND 


TIME AND 


SECRETARY 
AND 


PRESIDENT: 
SECRETARY: 


TIME AND 


PRESIDENT: 
SECRETARY: 
AND 


1.D. 
CORRESPONDING Secretary: J. L. Mims, Jr., M.D. : 
Time: Third Tuesday of each month; September through May 


PRESIDENT: 


PRESIDENT: 
SECRETARY: 


PRESIDENT: 
SECRETARY- 


PRESIDENT: 
SECRETARY: 


PRESIDENT: 


SECRETARY: 


RESIDENT: 
SECRETARY: 


PRESIDENT: 
SECRETARY: 


DIRECTORY OF SOCIETIES 


HOUSTON OPHTHALMOLOGICAL SOCIETY 
Richard E. Leigh, Jr., M.D. 
Carey |]. Hargrove, M.D., 1216 Memorial Professional Bld 


TIME AND Piace: 8:00 p.m.; First Thursday, September through June; Doctor’s Club 


SAN ANTONIO SOCIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PRESIDENT: 


Graham Bb. Milburn, M. 
Thomas F. Hogan, 
E. Houston St., San Antonio 


TEXAS OPHTHALMOLOGICAL ASSOCIATION 
Otto Lippmann, M.D. 
James H. Scruggs, M.D., 2223 Austin Avenue, Waco 
Prace: April 24 and 25, 1961; Galveston 


UTAH OTO-OPHTHALMOLOGICAL SOCIETY 
David Dolowitz, M.D. 
Don B. McAffee, M.D., 508 East South Temple, Salt Lake Ci 
Prace: Third Monday of each month; University Club, | Salt (ake City 


VIRGINIA SOCIETY OF OPFITHALMOLOGY AND OTOLARYNGOLOGY 
R. O. Smith, M.D. 
TREASURER: Marion K. Humphries, Jr., M.D., 104 E. Market St., Charlottesville 
Prace: May 4-6, 1961; Roanoke 


TIDEWATER OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


Milton Salasky, M.D. Pv 
J. A. Klotz, Jr., M. D., 905 Wainwright Bldg., Norfolk 10 
Piace: October, Febru: iry and May; Tidewater area 


RICHMOND, VIRGINIA, EYE, EAR, NOSE AND THROAT SOCIETY 
John Gill, M.D. 
Mason Smith, M.D., 2035 Monument Ave., Richmond 20 
Prace: Third Tuesday of January, March, May and October; Commonwealth Club 


Washington 


W Aen STATE MEDICAL ASSOCIATION, 
“TION ON EYE, EAR, NOSE AND THROAT 
Neil F. Thorlakson, M.D... 605 Cobb Blde.. Seattle 1 
Prace: September 19, 1961; Seattle 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
PRESIDENT: 
SECRETARY: 


John Shiach, M.D. 
Louis N. Hungerford, Jr., M.D., 1118 9th Avenue, Seattle 1 
Prace: Third Tuesday of the month; October through May, Roosevelt Hotel, Seattle 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Wilmes Malcolm, M.D. 

Robert |. Davis, South 427 Bernard, Spokane 
Prace: Quarterly, Last Tuesday of the month; Medical Library 


a3 West Virginia 
ea WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


PRESIDENT: 


A. B. Holt, M.D 


TREASURER: Worthy W. “McKinney, M.D., Beckley, W. Va. 


Prace: April 6-8, 1961; Greenbrier Hotel, White Sulphur Springs 


Wisconsin 


MADISON, WISCONSIN, EYE, EAR, NOSE AND THROAT SOCIETY 
John V. Berger, JIr., M.D. 
lohn Doolittle, M.D., 110 East Main Street, Mad sor 
Prace: 6:00 p.m., First Tuesday of each month, Rovanter thru May; Madison Club 


MILWAUKEE OTO-OPHTHALMIC SOCIETY 
Roger Lehman, M.D. 
Charles J. Finn, M.D., 161 West Wisconsin Ave., Milwaukee . 
Prace: Fourth Tuesday of each month, October through May; University Club 
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MALFORMATIONS AND ANATOMICAL VARIATIONS 
SEEN IN THE MIDDLE EAR DURING OPERATIONS 
ON THE STAPES — A NEW MANUAL 
by 
J. V. D. Hoven, M.D. 


Prepared for the use of Graduate Students in Medicine 
in two parts 
Part 1. Embryology of the ear. 


Variations and anomalies; muscles and tendons; bones and joints; 
stapes, nerves, and blood vessels; round window. 


Part 2. A photographic atlas with illustrative drawings and comments. Fifty-two 


photographic illustrations in color with accompanying drawings pointing out 
the anatomical features. 


Bibliography of 176 references. 
Now ready — price $1.00 
AMERICAN ACADEMY of OPHTHALMOLOGY and OTOLARYNGOLOGY 
15 Second St. S. W., Rochester, Minn. 


HAVE YOU CHANGED YOUR ADDRESS? 


To ensure uninterrupted delivery of your TRANSACTIONS, please return this 
coupon or send the same information on a post card to 


American Academy of Ophthalmology and Otolaryngology 
15 Second St. S.W., Rochester, Minnesota 


PLEASE PRINT 


FORMER ADDRESS: NEW ADDRESS: 


NAME OF COUNTRY 
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TEACHING AIDS 
MANUALS 


PRICE 
RETINAL DETACHMENT, H. Arruga, Gl. ccc ccc ccc $1.00 
OCULAR SURGERY, Conrad Berens and J. H. 1.00 
DESCRIPTION OF THE ORBIT, McCotter, Fralick and Henderson ........ ce. 
PRINCIPLES OF OTOLARYNGOLOGIC PLASTIC SURGERY, Oscor Becker .... 1.00 
A GUIDE TO THE CARE OF ADULTS WITH HEARING LOSS, L. R. Boies, et al. 1.00 
VOCAL REHABILITATION, Friedrich S. Brodnitz 
EMBRYOLOGY OF THE HEAD AND 1.00 
RADIOGRAPHIC ANATOMY OF THE TEMPORAL BONE, J. Brown Farrior ... 1.00 
ALLERGY IN OTOLARYNGOLOGY, F. K. Hansel and J. R. Anderson ...... 2.00 
EXAMINATION OF THE LABYRINTH IN RELATION TO ITS 
PHYSIOLOGY AND DISEASES, 
W. J. McNally and E. A. Stuort ...........005. . 1.00 
NONSURGICAL COMPLICATIONS OF OTOLARYNGOLOGIC SURGERY, 
. J. Pressman, et al. ....... 1.00 
MONOGRAPHS 
HELPFUL FOR THE HEARING HANDICAPPED, 
PHYSIOLOGY OF THE LARYNX, J. J. Pressman and George Kelemen........ 0.50 
THE EMBRYOLOGY OF THE EAR, NOSE, AND THROAT, 

STRABISMUS: A SYMPOSIUM, Kenneth C. Swan, et al. 0.50 

ABSTRACTS 
Set contains outlines, briefs of instruction courses as presented at Academy meetings. Unbound. 
TRANSACTIONS 
Subscription: Per year, bimonthly publication ............eeeeeeeeeees $10.00 
BOUND VOLUMES 
FILMS — LANTERN SLIDES — FILM STRIPS 
THE EMBRYOLOGY OF THE EYE, a motion picture in color with sound. 
Available on one reel or in two parts on two reels with metal containers 
and mailing case ....... ake Print $200.00 
176 Lantern Slides from above film, 2 X 2, in color 
Mounted in glass, with wooden filing box ....... net hb we 125.00 
Mounted in cardboard, with plastic and plywood filing Oat oars eens 75.00 
THE EMBRYOLOGY OF THE EAR, a motion picture in color - sound. On 
three reels with metal containers and mailing case ...... -Per Print 500.00 


SEND ORDER WITH REMITTANCE TO 


W. L. BENEDICT, M.D., 15 SECOND STREET S.W., ROCHESTER, MINNESOTA 
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A ‘COMPLETE’ MIOTIC 


The present treatment of chronic simple 
glaucoma is generally conceded to be a 
long-term “holding” operation— 
prevention of disease progression. 
Effective therapy is not just . . . 
“immediate control of elevated intra- 
ocular pressure’, but also, assurance that 
control will be routinely maintained 

for a period of many years by the patient. 
‘To accomplish this aim PILOFRIN 
presents several important advantages— 
to physician and patient . . . 


@ In FORMULA-—Pilocarpine nitrate (in 6 
different strengths) for ti uncompli- 
cated pressure control. Phenylephrine HCl 
(0.12%) for prompt and reliable 
decongestion. Methylceilulose (0.5%) for 
lubrication and prolongation of the 
miotic’s action. 

@ In ESTHETICS—The decongestant and 
lubricant help offset the irritation, redness 
and other subjective complaints so common 
with the miotics—promotes continuous 
patient cooperation. 

@ In FLEXIBILITY-—Six strengths of pilocarpine 
«= 1%, 2%, 3%, 4%, 6% - - for 
suitably-tailored control of each patient. 
Available in 15 cc. bottles. 


hlofrin- 


Ophthalmic Solution . . . for glaucoma 


ALLERGAN PHARMACEUTICALS & Los Angeles 17, Calif. 
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